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“COWLEY ” 


Triple Screw Bow Well CUTTER 
SUCTION DREDGER (6 Cutters). 


Constructed for the Government 


of Bengal. 


SIMONS & 


UCKET, 


ETERS. 


BARGES 
SALVAGE and 
SLUDGE VESSELS 
TUGS and 
KINDRED CRAFT 


with 


STEAM DIESEL or 
ELECTRIC POWER 


for 
Seagoing, River, 
Harbour and Estuary 


oon 


ae Service. 
L7 





co., LTD : RENFREW - SCOTLAND 
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this new lathe is in the true 


tition, performing simulta- 
inations of the following 


g only the standard tool- 
‘© or double horizontal 
drilling, deep boring or 
irds or downwards) re- 
recess forming, angular 
tular faced recess turning 
the for machining pipe 
rings, gear blanks, etc. 





AN OUTSTANDING FEATURE OF THE NEW 


18” SWING 
PRODUCTION LATHE 


Other important details of this new Vertimax 


@ 10 spindle speeds @ Hydraulic Tool Slides 


@ Grouped controls @ Fully automatic or semi-automatic operation 


@ Air Chucking or special @ Self-contained electrical and hydraulic compartments 
clamping fixtures 


CHa ee ES 


CHURCHILL 


& CO.LTO STAND No. 36 


Grand Hall 


COVENTRY ROAD, SOUTH INTERNATIONAL MACHINE 


YARDLEY, BIRMINGHAM 


TOOL EXHIBITION 
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CASTINGS IN GREY IRO!. To 
SPECIFICATION FOR THE EN- 
GINEERING INDUSTRY Ur TO 
2 TONS INDIVIDUAL WEIGHT 




















RENSHAW FOUNDRY 
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STAINES MIDDLESEX 
Tel: STAines 4261-3 
















VAR/ABLE 
SPEED 
GEARS 


The illustration} shows ’aSize,|A [Carter sor 
Speed Gear driving a Flame Cutting \Mac 
stalled in a Steel Foundry. a 
Photograph by courtesy of Messrs. Crofts;(Enginee” 
td. 









‘A’ Design Gears for powers from | -65 
H.P. upto 35 H.P. ‘F’ Type Gears for 
powers from 0-625 H.P. up to 3-0 H.P. 
Carter Gears can be'supplied with HAND, 
ELECTRIC REMOTE, or LEVER controls. 
Since all speed controls are fully adjustable with 
the drive running or stationary, our Gears‘are 
particularly suited to drives requiring auto- 
matic control arrangements. They may be 
used to pick up a load from zero r.p.m., and CA RTE R G EFA RS L 
full reverse speed range is obtainable either by T 
reversing the direction of input rotation on the 


‘A’ Design Gear, or by adjusting the speed THORNBURY, BRADFORD 3. YORKSHIR 


control on the ‘F’ Type Gear. 
’ TELEPHONE : BRADFORD 64378/9. 
WRITE’FOR FOLDER E'5 
TELEGRAMS : BECAME, BRADFOF 
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Hydraulic Riveter is obtainable. 








“PORTABLE riveTERS RICE eeps 











SOME C.E.A. 
| POWER STATIONS 
USING 
BAILEY’S VALVES 


BIRKENHEAD 
BLACKBURN 
BOLD 
BRIGHTON 
BRUNSWICK WHARF 
CARMARTHEN BAY 
CLYDES MILI 
DONCASTER 
DRAKEI OW 
HACKNE} 
HARDINGSTONE 
HUDDERSFIELD 
| HAYLE 
| INCE 
| KEADBY 
KINGSTON 
LITTLEBRO KR 
STELLA NOR TH 
STELLA SOUTH 
THORNHIL! 
TILBURY 
WAKEFIEL| 








SLUICE 


C.E.A. CHOOSES BAILEY’S VALVES 


Many of the nation’s major power stations depend upon sluice and reflux valves 
supplied by Sir W. H. Bailey & Company Limited. Backed by more than a 
century’s experience the company provides a standard range of high quality valves 
from 2 to 54-inch bore for pressures up to 150 p.s.i. Advice is gladly given on any 
special purpose applications and a Special Contracts Department is maintained 
to deal with valve schedules on large contracts anywhere in the world. 


ALVES 













bronze wearing parts. 


rivet. Speedy and silent. 


Makers of Pumps and 


etc. Presses for nace 4 Cotton, Wool, 
kinds, and Light Stee! 
and Plant. 


Accumulators, Riveters (Fixed 
and Portable), Presses forFlanging, Bending,Forming, 


Fi 


No better Machine than a “RICE” 


Structed throughout of toughened or 
Alloy CAST STEEL with phosphor 
Tight work. 
Holes thoroughly filled when closing 
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RICE & Co. ems) Lr. 
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ENGLAND 


42 QUEEN VICTORIA STREET, E.C.4 


Telephone : City 7646 





Engineers and valve users should write for Bailey's‘ Index List’, which outlines the 


full range of the company’s products. 


Sir W. H. Bailey & Co. Ltd. * 
Telephone: Eccles 3487-8-9 
LONDON OFFICE: 4, Domingo Street - London - E.C.1. Telephone: CLErkenwell 0791/2 


REDUCING VALVES . 


54-inch Bailey’s Sluice 
Hardingstone Power Station. 


control. 


Thornhill Power Station. 


VALVES 


Telegrams: Beacon, Eccles 


a ti 


valve 


installed at 
Two 39-inch, 
four 42-inch and two 54-inch sluice valves were 
supplied by Bailey's for this contract. They are 
designed for operation by both local and remote 


A 54-inch Bailey Check valve specified for 


Head Office and Works: Patricroft, Lancashire 


TEST PUMPS . 
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For all advertisements classified under the headings of Tenders, Appointments Open, Situations Wanted, Patent Agents, Partnerships, Wanted, &c.. 
For Sale, Miscellaneous and Public Notices, &c., the charge will be §2s. for the first four lines or under and 3s. 
inch or more, the charge will be at the rate of 36s. per inch. 
the extra charge is 2s. per insertion with the exception of advertisements appearing under 
Copy instructions must be in our hands first post Monday for the following Friday's issue. Address to the Manager, 


May 25, 1956 


CLASSIFIED ADVERTISEMENTS SECTION. 





5% allowed on 6, 10% on 13, 


Inclusion of advertisements must be dependent on space being available. 
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EDUCATIONAL. 
FREE. Brochure giving details of courses in 
i and Production Engineering, crix 
manship, ete, for the A.M.1.Mech.E., A.M E., 


City and Guilds and other Professional examinations. 
EMI. INSTITUTES, DEPT. EG. 30, LONDON, 
W.4. (ASSOCIATED WITH H.M.V.) 


BOROUGH POLYTECHNIC, 
BOROUGH ROAD, 8.£.1. 


RESEARCH IN INCLUSIONS IN METALS 


The Governors invite applications from suitably 


qualified candidates for TWO RESEARCH 
CHOLARSHIPS to the value of £400 per 
annum. The scholars will work under the personal 


direction of Dr. James E. Garside, who will begin 
his duties as Principal of the Polytechnic on the 
ist September, 1956, and they will study inclusions 
in steels and the newer metals. The scholarships 
will be in the first instance, for a period of one year, 
but there is a possibility of extension for a further 
year 
Candidates should be graduates of a British 
University in either Chemistry or Metallurgy, and 
be able to start their studies on the Ist September, 
1956. In certain circumstances the work done 
may be used in connection with an application for 
4 oo degree 
Applications should be made as soon as possible 
to the undersigned. 
REDK. J. PACKER, 
Clerk to the Governing Body. L730 


UNIVERSITY OF LONDON KING'S COLLEGE 


offers a 

TUTORIAL STUDENTSHIP of £375 a year, 
with free tuition, tenable from October Ist, 1956 
and renewable annually, in Civil Engineering. 
Applicants must be graduates, or about to graduate, 

P will be required to read for a higher degree 
and to give a limited amount of assistance by 
demonstrating.—Particulars and forms from the 
REGISTRAR, KING'S COLLEGE, STRAND, 
W.C.2, whom completed applications should reach 
not later than June 15th. L 682 








LECTURES. 


IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY. 


A COURSE OF SIX LECTURES 
on “ Properties and Industrial Applications of 
Powdered Materials” will be given by Dr. H. 
Heywood, M.[.Mech.E., M.1.Chem.E., 18th, 
19th and 20th June, 1956. 

Further information may be obtained from the 
DEPUTY REGISTRAR, CITY AND GUILDS 
COLLEGE, EXHIBITION ROAD, 8.W.7. L735 


on 





EXPERIMENTAL WORK. 


RESEARCH ENGINEERS 
LIMITED, 


Northampton Grove, Canonbury, London, 
N.1. Canonbury 4244/5/6. We have over 
25 years’ experience of experimental work 
and prototypes. We design, develop and 
manufacture special purpose and labour 
saving machines, all at the above address. 
Our range is from the smallest scientific 
instruments to 3- or 4-ton machines. After 
& prototype machine has been made and 
found satisfactory we cap manufacture as 
many as are required. G 656 





TENDERS. 


THE DIRECTOR GENERAL, INDIA STORE 
DEPARTMENT, GOVERNMENT BUILDING, 
BROMYARD AVENUE, ACTON, LONDON, W.3 
nvites 
TENDERS for the wae of :— 
Quantity 
HAY BALING PRESSES OF CAP. 
ACITIES NOT LESS THAN 2 TONS 
PER H NTED °o 


ENGINE DRIVEN, trical 3 —— 
ESSENTIAL SPARE . 

Tender schedule and ications may we | 
purchased from the above a cost of ten 
shillings quoting reference 2728/55/C1V 3. 

Tenders com with specifications are to be 
submitted by Friday, the 6th July, 1956. 


3 
L) 


G 619 | 


L 708 | 


THE HIGH COMMISSIONER FOR INDIA 
| INVITES Tenders for the supply of :— 
Quantity. | 
08. 
WHEEL CENTRE AND TYRE 1400 


Forms of tender may be obtained from the 
| DIRECTOR GENERAL, INDIA STORE DEPART- 
| MENT, GOVERNMENT BUILDING, BROMYARD 
AVENUE, ACTON, LONDON, 
10s. which is not returnable. if payment is made 

| by cheque it should please be made payable to 
|“ HIGH COMMISSIONER FOR INDIA.” Tenders 
are to be delivered by 2 p.m. Friday, 6th July, 1956. 
Please quote reference No. 10/56/RLY. L 7358 


7.3, at a fee of 
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PUBLIC APPOINTMENTS. 


AIR MINISTRY Works Des 
(A) in LONDON. 

(1) DESIGNER/DRAUGHTSMEN (Order No. 

1005) for bulk petroleum storage and pumping 

installations experienced in one or more of the 

following :— 

(a) Storage tank layout and design, (6) pump 
house and plant layout, (c) development of 
pipe line schemes, (d) hydraulic calcula- 
tions. Technical training to —- 
standard required. gubin to £761 

2) STRUCTURAL ENGINEERI rs 

ESIGNER/DRAUGHTSMEN (Order No. 1001) 
for reinfor concrete or structural steel work with 
sound technical training and several years varied 
experience in Ses of:— 

(a) Reinfor concrete construction for al! 
types of buildings, or (b) ren camel sheds, 

and similar b 


“ENGI mn DESIGN 
CIVIL ENGINEERING DESIGNE ead 
DRAUGHTSMEN (Order No. 1002) experien 
in one or more of the following branches of engin 


ing :— 
(a) Earthworks and Stormwater Drainage, 


(6) Foul wy small disposal 

pe (c) Water me. seagnene and 

istribution. Salaries u to £898 p. 

(B) IN MONDON AND PROVINCES" “(with 
liability for overseas service) 

pon phere ENGINEERING DRAUGHTS- 

N (Order No. 1004) experience in preparation of 

aan for illumination and electri yg of 
ae or in eé ical distribution 

echnica) training to or 

a an advantage. Salaries up to £898 Pa a. 

Starting pay dependent upon age quals. 

experience. Paid overtime. Lo term a 

bilities with ionable and promotion prospects. 

Four weeks’ leave a year. Normally natural born 

British sub; 

ment incl. type of work done to any Em 

— Exchange quoting Borough and sebevans 

° 


Branch requires 


Order 


UNIVERSITY COLLEGE OF SWANSEA. 
Applications are invited for EITHER an 
ASSISTANT LECTURESHIP or A LECTURE- 
SHIP IN MECHANICAL ENGINEERING. 


Salaries :— 
Assistant Lectureship, not less than £550 
per annum. 
Lectureship £650 by £50 to £1350 per annum. 
Commencing salary in each case wan = <a = 
on the appropriate scale accordi 
tions and experience. The init "for Ane 
a will not be higher than £1,000. Mem- 
— the F.8.8.U. and children’s allowance 
scheme. 


Further particulars may be obtained from the 
REGISTRAR, UNIVERSITY COLLEGE, SINGLE- 
TON PARK, SWANSEA, to whom applications 
(six copies) must be sent by JUNE 5, 1956. L600 


| 
| 


_" Write, stating age, quals., employ- |. 





ENGINEERS 
required by 
THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 


WOOLWICH 
SENIOR GRADE (REF. 1155/26). 


of electronic equipment. 


Salary: £1575 6s.-£1792 lls. per annum. 


MAIN GRADE (REF. 1156/26). 


equipment, or 


(6) Sub-contracting for the production of a variety of elec 


anical equipment, or 
(c) Development of electronic equi 
manufacturing techniques, or 


(d) Test gear design, functional aang and shop inspection. 


Salary: £1193 4s. £1193 14s.-£1517 9s. 


BASIC GRADE caer. 1157/26). 
of electronic equipment. 


or LE.E. 
methods is essential. 
Contributory Superannuation Scheme. 


Requests for a owner forms by POSTCARD to SENIOR RECRUITMENT 


OFFICER, A.W. 


quoting the canals referenee number. 


“AU 
ote gem up to one inch. When an “SCt1O0 “Sales, Publication 
15% on 26 and 20% o Weekly insertions, If use jg made of Measures yy 
Situations Wanted. Pros seins. and Notices of Company Meeti om a 
NGINEERING LTD., 35 and 36, Bedford Sve 
BRED © ° rye 


Either to control 
with their planning and production control sections; or to 
engaged on test gear design, inspection, and the functional testing 


To be in charge 
(a) Production planning and control and develop: 


pment and the investigating of new 


To assist with the engineering development 


Salary: £769 8s. (at age 25)-£1193 14s. 
C andidates for each of these posts should have served a recognised ap 
or have had equivalent training and should be Corporate 
A thorough knowledge of electronic development and/or 


COMMON 


& group of works 
be in charge of staf 


x and development 









THE 


of staff engaged on either:— 
ment of prototype electronic 


tronic and mech- 


Applicat 
(Chemist! 


Assist 
MATER 
cerned 
dental 0 
in this 
Salary © 


tat 


production 


Members oP the 











LEEWARD ISLANDS. 
(ST. KITTS—NEVIS.) 


WATER ENGINEER, PUBLIC WORKS 
DEPARTMENT. 


Appointment on contract/gratuity terms for 
three years in the first instance. Prospect of 
permanent appointment. Salary £1200 p.a. 
stantial gratuity. Free Passages. Generous Home 
Leave. Low Income Tax. 

Candidates should hold a University degree or 
diploma recognised as exempti from or have 
passed Fina) Parts I and Ii of the A.M.1C.E. 
examination and have had cxperience in new water 





development projects. 
Apply DIRECTOR OF RECRUITMENT, 
COLONIAL OFFICE, LONDON, 8.W.1. Give 


details of age, qualifications and experience Quote 
BCD.112/33/01/D65, L 692 





CENTRAL ELECTRICITY AUTHORITY, 
LONDON DIVISION. 


ASSISTANT MECHANICAL ENGINEERS. 


CONSTRUCTION ON DEPARTMENT, 
DIVISIONAL H.Q. 





Opportunities are available for applicants to gain 
knowledge and advancement in modern Power 
Station development with an experienced team in 
the Chief neration Engineer’s (Construction 
Department, Divisional H. Applicants 
preferably have e jence in des layout and 
construction of mechanical plant in a Power Station 
or a thorough training in station operation and plant 


co joning. Qualifications leading to rate 

Membership of the I.Mech.E. essential. 

within range £850 10s.-£1085 p.a. including London 
Super: tion Fund. N.J.B. con- 





ditions of service. 
Applications, ons. vacanc 
etails, should be fi 


and giving age and full d 

to DIVISIONAL SECRETA RY, CENTRAL 
ELECTRICITY AUTHORITY, LONDON DIVI- 
SION, P.O. BOX 136, GENERATION HOUSE, 
GREAT PORTLAND STREET, W.1, and be 
received within 14 days of this advertisement. L 697 


number 56/ _ 








QUALIFICATIONS : 
rate Membership of a 
Prppectaline ae tab! 
and extensive knowl 
wy and carrying out of 


Co 


A yo aS knowk 


promote co-operation. 


Aati 








paid by the Authority. 
me gre mg in writing, with 
| 


ualifications and ex 
AUSTRALIA. 





COMMONWEALTH OF AUSTRALIA. 
SNOWY MOUNTAINS HYDRO-ELECTRIC AUTHORITY. 


Applications are invited from qualified persons for the following position :— 


EXECUTIVE ENGINEER GRADE 2. 


£2273-£2713 p.a. 
Degree in oan 
ised 

to ce Authorit: 


procurement and commissioning of large hydraulic gates and valves 
So of — cost estimates, contract specifications 
or such wor 


e of administrative and commercial 
procedures and the ability to organise professional engineering staff and to 


Location initially in the Gates and Valves Section, Cooma, N.S. 
required by > Authority. sea on a rental basis, available for a mastiod 


Pp in 

Comme! will be determined 

Subject to certain conditions, first class steamship 
successful applicant, his wife and children under 


copies of testimonials, stati , nationality, 
oe war service (if any), present position and =, a tf 


particulars o ‘fs perience. 
ADMINISTRA IVE OFFICER, P.O. BOX 332, COOMA NORTH 48, N.S.W., 
L7 


recognised University. 
ngineering Institution or equivalent 


and exper ence in the organisation, 
1 phases of the investigation, _ 
and 


and tender 
practices and 


w., as 


to Australia of the 
the age of 16 years, will be 


and givi 
to the C 


full 


addressed TEF 











, ALDERMASTON, BERKS, not later than 29th May, 1956, worK 
L 684 vise ope 

includit 

—— ee to appl; 










Recogal 
in moto 
Experie 
ditionin 


HONG KONG PUBLIC WORKS DEPARTYEN, 


ENGINEER, 
TAI LAM CHUNG WATER SUPPLY SCE 


Appointment on contract/gratuity terms for 


ins' 

Soe ae ane 
8 pa on of 

Candidates capt oy her ™ 
Institution of Civil Engineers with » 
University Degree. idates who have not ye 
taken the Professional Interview LCE. co & 
a a _ nae at salary slightly ie LecTi 

nap ly DIRECTOR OF RECRUITuRST wt 
ee areas oa 
e of age, ications ! 
BCD.112/51/01/ Lie forms 1 





The BRITISH SOCTETY FOR RESEARCH I 
AGRICULTURAL Sere has vacanos 


Two ASSISTANT. EXPERIMENTAL 
ee in Hi Engineering 
tment, one to i. on heating and ventilating 
po lems, the other on cultivation machinery prob 
Inter.B.Sc., H.N.C. or equivalent 
y industriel or ron ro enna £382 
or physics 
rising =e £706, with starting suicry linaled old 


t 
. App cation forms from SECRETARY, a 
wR ST PARK, SILSOE, BEDS. 








sy Ay Psianyt | for 
FESSOR 

My ort AERONAUTICAL TECHSICAL ty 
TUTE, SAO PAULO, BRAZIL. Ls 
Division, will be responsible for od 
structures and for and extra-curricil 
courses; may also be asked to po 
the Government. Should hold 
have industrial and/or research 
construction and Ce 
craft componen Some 
essential. ~ acorrelley eo # 
Salary equivalent to £2640 

Free furnished accom 
class return fares os for 


ther 
forms write MH NISTRY OF al 
NATIONAL SERVICE, ALMACK HO 
STREET, LONDON, 8.'W.1, quoting 4 BRAIS. 


the po TUNE 





CENTRAL ELECTRICITY AUTHOBITS, 


LONDON DM DIVISION. M 
SENIOR ASSISTANT ENGINEER 
(MECHANICAL). 
DIVISIONAL “HBADQUABTERS 
are invited for above ew 
Du Applet be t0 act a3 ‘senior assistant 1 te 
anical E r in the Chief ol D' 


nginee 4 
Departs r design, 
(C) ed fot all sata 


tions and extensions. 
Power si technical qualifications, ca Por oe 
and preferably corporate _ ; 
engineering tnetitution,, vn. Salary onl h 
accord erEX, ( Grade 1 = = s13eeee 465 0% ie 
A ts who upped sol al 
56, ~ 4d cons 
, qu 
wy made on que “lanl hon Deru 
ORE. tana 
136, GENERATIO™ ou SE, “4 win 4 
STREET, W.1, a0 = 
this ad ent 


RING 


f= 


HE 


hs 


HT 


a 
= 


SF E 


iitiliter 


aelat 


vf 


{OBITS 


(Chemistry 










Salary Of a 8Ca by 
with membership of F.S.5. 


jater than June 30th, 1 
THE UNIVERSITY, 


in motor industry. 


and test critically all ty 


industrial experience. 


THE ATOM! 


for the direc’ 
and mechanica! j 
plant and ass 
clothing will 
engineering 
yperation. 
Salary: £04 
Contributory 
Establishment 
estates; altern 
may be available 


Requests for applic 
OFFICER, at above 


1162/26 


THE UNIVERSITY OF 


May 25, 1956 


TECHN 


required by 
WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE 
\ision of industrial staff operating and maintaining electrical 


nt including normal building services, heating and ventilating 
ted equipment. Shift 


quired as necessary. 


nticeship or equivalent and have experience of switchgear 


at age 26 or over)-£786 per annum. 
<u perannuation Scheme. 
. transport area will be eligible for housing on one of the Authority's 
itively, assistance towards legal expenses incurred in house purchase 
until housed a lodging allowance may be payable. 
ation forms by POSTCARD to SENIOR RECRUITMENT 
address not later than 20th May, 1956, quoting reference 


| 
' 


ICIANS 


working and the wearing of protective 
Applicants should have a recognised 


Married officers now living outside the 


L 683 





MANCHESTER. 


are invited from graduates in Physics, 


Applications tallurgy, Biology or Engineering for 
the post of 
ASSISTANT LECTURER 
MATERIALS. Th 
cerned with work i 
dental materials. There is 


IN DENTAL 


e person appointed will be con- 
on the physical properties of 
a wide scope for —— | 
this nd ample facilities are available. 
xh “ £550 by £50 to £650 per annum 
U. and Children’s — 
_—Applications should be sent no 

ance sae doth, 1956, to the REGISTRAR, 
MANCHESTER, 13, from 
whom further particulars and forms of application 
may be obtained, L 709 


MINISTRY OF SUPPLY requires 


WORKSHOP OFFICER at Doncaster to super- | 
vise operations at central depot for repair of vehicles 
(including petrol and C.1. engines) by contractors ; 
to apply acceptance standards, ~~ Be gem an 

i engineering apprenticeship, preferably 
yee HNC or equivalent geen 

jence repair shop organisation a recon- 
dining proceanes comtial also ability to drive 
civil and military wheeled 
vehicles. Salary: Within £860-£1070 p.a.—Forms 
from M.L.N.S., TECHNICAL AND SCIENTIFIC 
REGISTER (K), 26, KING STREET, LONDON, 
8&.W.1, quoting C396/6A. 


L745 





THE ROYAL TECHNICAL COLLEGE, 
W 


GLASGO 


(In Affiliation with The University.) 


Applications are invited for 


LECTURESHIP IN METALLURGY. 
dates should have a good degree and preferably 
Salary on scale to £1350 
with F.8.8.U. and Family Allowances.—Application 
forms from the Secretary. L 767 


Candi- 


| 

| Applications are invited for the af par ge of an 
| ENGINEERING ASSISTANT in the Water 
| Department of the Epsom and Ewell Corporation. 
| Salary APT. III (£640-£765), plus London Weighting. 
Applicants should have passed or be studying for 
Part I of the Examination of the Institution of 
Civil Engineers and should nave had experience in 
| Waterworks Engineering.—Applications, giving 
details of age, qualifications, training and experience, 
together with copies of three testimonials, should be 
sent in an envelope endorsed “ Engineering Assis- 
tant’ to MR. L. D. EVANS, B.Sc., A.M.Inst.C.E., 
A.M. Inst.W.E., BOROUGH WATER ENGINEER 
AND MANA EAST 
STREET, EPSOM, not later than Wednesday, the 
13th June, 1956. L 720 





OXFORDSHIRE EDUCATION COMMITTEE. 
WEST OXFORDSHIRE TECHNICAL COLLEGE, 
WITNEY. 





Principal: E. A. CHILCOTT, B.Se.(Econ.). 


Required for September or as soon as possible 


thereafter, 

GRADE A ASSISTANT LECTURER in the 
Department of Engineering and Building. Applicants 
should have served an apprenticeship in a Machine 
Shop, Toolroom or General Engineeri: Shop. 
Minimum qualifications required. Ordinary National 
Certificate or Final City and Guilds Machine Shop 
Engineering Certificate. The successful applicant 
will be expected to teach Machine Shop Engineering 
subjects to Intermediate level, Engineering oo pee 
and/or Practical Mathematics to 8.1. standard an 

b bern Practice and Theory in the Secondary 
Techni Department. Ability to assist with 
Elementary Auto Work and/or Welding would be 
an additional qualification——Application forms 
obtainable from the unders 
returned to the Principal within fourteen days of 
the appearance of this advertisement. 

A. R. CHORLTON, 
Director of Education. 


L 763 


County Offices, 
Oxford. 








McGraw-Hill 


Series in Mechanical Engineering 


This new series, edited by R. G. Folsom, Director of the Engineering 
Research Institute at the University of Michigan, places a strong 
emphasis on the fundamental sciences behind engineering. It will 
provide textbooks for university and technical college, as well as mono- 
graphs and reference books for the research worker and professional 
engineer. New material such as Mass Transfer and Nuclear Power 
Plants will be added to the usual range of subjects. 


to be published shortly 


MACHINE DESIGN 


JOSEPH E. SHIGLEY 


A progressive textbook for mechanical engineering courses in Machine 
Design. It differs from earlier books in stressing the creative nature 
of design and teaching the student to think for himself. A representative 
selection of machine elements are examined in detail. 

570 pages 58s 


9x6 inches 


already 


Published 


MECHANISM 


J. S. BEGGS 


A thoroug 
design e 


modern treatment for the advanced student and the practising 
"eineer, with many examples taken from industry. 


DYNAMICS OF MACHINERY 


J. G. HARTMAN 


Teaches te 
Machine; y 


<nniques in the design and control of modern high speed 
which are not covered in an elementary mechanics course. 


Mc G ra w-Hill 


49s 


56s 9d 





UNIVERSITY COLLEGE OF SOUTH WALES 

AND MONMOUTHSHIRE. 
Applications are invited from 
CIVIL AND MECHANICAL ENGINEERS OR 
FROM PHYSICISTS with experience in industry, 
for a post as Lecturer in Engineering. Starting 
salary according to qualifications and experience 
up to £950 per annum on a £650 » A to 
£1350 p.a. with Superannuation and Idrens 
Allowances. 

Facilities are available for research. 

Further ticulars from the REGISTRAR, 
UNIVERSITY COLLEGE, CARDIFF, to whom 
application should be sent by June 8. 

CATHAYS PARK, 
CARDIFF. 


4 





| 


CITY COUNCIL OF SINGAPORE. 





Applications are invited from qualified Civil 
Engineers for appointment as 
RESIDENT ENGINEER to supervise the con-| 
struction of the new Ulu Pandan Sewage Treatment 
Works for the City Council of Singapore under the 
direction of the City’s Consulting Engineers, Messrs, | 
. D. & D. M. Watson. The work includes the | 
construction of sewage pumping stations and rising | 
mains, and activa sludge disposal works, with | 

power generation from sludge gas. 

Applicants should be between 38 and 50 years of 
age, and should be Corporate Members of the 
Institution of Civil Engineers. They should have 
extensive practical — of civil engineering 
construction preferably connected with sewer 
construction, pumping stations and sewage puri- 
fication plants. 

The salary inclusive of cost of living allowances 
will be 3000 dollars per month (equivalent to £4200 
per annum). The appointment will be for two periods 
of two years each, and four weeks paid leave per 
year of resident service will be granted at the end 
of each period. Free return es will be pro- 
vided including family (subject to certain limits) 
and quarters with hard furnishings will be available 
at reasonable rental. 

Applications in DUPLICATE stating age, quali- 
fications and experience, with the names of at least 
two referees should reach the COUNCIL'S 
CONSULTING ENGINEERS, MESSRS. J. D. & 
D. M. WATSON, MM.L.C.E., 18, QUEEN ANNE'S 
GATE, WESTMINSTER, 8.W.1, not later than 
Thursday, 7th June, 1956. L 761 








3 


LIVERPOOL REGIONAL HOSPITAL BOARD 
(Repeat Advertisement.) 
Applications invited from suitably qualified J grerseal 

' for permanent ry ge 4 
DEPUTY REGIONAL ENGINE Regional 

ineer’s Department, 2, Union Street, Liverpool 8. 

ndidates must be © Members of the 
Institution of Civil Engineers or Mechanical Engi- 
neers or Electrical Engineers or Structural Engineers 
and must have had wide experience in ¢ = 4 
design and operations preferably in con wi 
—— and institutions. 

e nh appointed will be required to deputise 
for the Regional Engineer over the whole engineering 
field and undertake under his direction the design 
and supervision of engineering projects and pre- 
paration of technical reports. 

Salary £1195 by £50(4) by £30(1)-£1425. The 
appointment will be terminable by ee ealendar 
— ena , itttaialeias 

Applications stating age, qualificat' » cuputene, 
present and previous appointments toge with 
names and addresses of three referees (two technical) 
to reach me at 19, JAMES STREET, LIVERPOOL, 
2, by 4th JUNE, 1956. 

VINCENT COLLINGE, 
Secretary to the Board. L 760 





DERBY AND DISTRICT 
COLLEGE OF TECHNOLOGY. 


Principal: T. HEAP, Ph.D., M.Sc. F.R.LC., 
AMLLA. 


Arcee are invited for the pest of 
ASSISTANT GRADE 8B in the Mechanical 
Engineering Department, with special reference to 
Applied Mechanics and Heat Engines. Some 
knowledge of Production Engineering would be ap 
additional recommendation. Duties to commence 
on Ist September, 1956. 

Candidates should hold a degree or equivalent 
qualification and have had good industrial experience. 

Salary in accordance with the Burnham Scales 
for Teachers in Establishments for Further Educa- 
tion—Assistant Grade B: £525 p.a. by £25 to £820 
plus allowances for degree and training and up to 
12 increments of £18 each for approved indus 
experience. 

Application forms and further ticulars may be 
obtained from the PRINCIPAL, DERBY AND 
DISTRICT COLLEGE OF TECHNOLOGY, 
NORMANTON ROAD, DERBY, by whom com- 
pleted applications should be received within two 
weeks of the appearance of this advertisement. L 743 








Applicants should have served 
have hid equivalent training, and be 
Mechanical 
machi 


methods is essential. 
Salary: Engineer Il-—£1199-£1504 
Contributory pension scheme; fiv 
generous leave allowances. 


towards 


e 
Send POSTC for ai 


BERKS., quoting reference 555/26. 


Married officers living outside the Establishment’s trans 
for housing under Authority arrangements or, alternatively, substantial assistance 
nses incurred in house 
cation forms, whi 
1956, to ESTABLISH T OFFICER, A.E.R.E., HARWELL, mes 81 


- ATOMIC ENERGY RESEARCH ESTABLISHMENT, 
HARWELL 


requires an 


ENGINEER, to be responsible for the organisation and control of workshops 
d in facture of scientific instruments and apparatus 

a recognised 

corporate members of t 

ngineers or have exempting qualifications. A sound knowledge of 

ne tools and a wide experience in workshop 


neering ai prenticeshi or 
ss te 4 Tnstitution of 


techniques and production 
annum. 


y week; excellent working conditions and 


t area will be eligible 


will be available. 
ich must be returned by 5th June 





WOOLWICH POLYTECHNIC, 
LONDON, 8.E.18. 


Principal: J. 8. TAIT, Ph.D., B.Sc, A.R.T.C., 
M.LE.E., M.1.Mech.E. 





Applications are invited for:— 


LECTURER IN MECHANICAL ENGINEER- 

oe | i pa amen et ype a 

onours Degree some pract experi- 

Sete and be competent to take a selected subject 
or subjects up to Kinal Degree standard. 


ASSISTANT GRADE B FOR MECHANICAL 
ENGINEERING SUBJECTS. Candidates 
should have a Higher National Certificate or 
similar qualification and industrial experience, 

erably in Motor Vehicle E % 


le: Lecturer £25-£1065, p 
London Allowance of £36-£48. Grade B £621-£958 
starting “a 4 according to qualifications and 
xperience. (Revised scales under wae to 
Particulars and application form from CLERK TO 
GOVERNORS, to be returned by 9th June, = 


TYNE IMPROVEMENT COMMISSION. 


APPOINTMENT OF CIVIL ENGINEERING 
ASSISTANTS. 


Applications are invited from University Graduates 
in Engineering or Student Members of the Institution 
of Civil Engineers who have passed Parts I and II 
of the —— Membershi oman for 
appointments as sononne istants. 

Ot puconts should prefera’ y have experience of 
engineering work associated with a Dock and Harbour 
Authority, including the construction and main- 





two recent testi 
not later than 18th June, 1956. 
R. N. EGGLETON, 


a Sees Commission, 





NEWCASTLE-UPON-TYNE, 1. 


14th May, 1956. L717 


ELECTRICAL ENGINEER is ee! 
Group of the UNITE 


RSO, CAITHNESS, SCOTLAND. 
TIES: To su the maintenance of E.H.T. 
and L.T. distribution equipment. Initial duties may 
be connected with the coustruction and takeover of 
electrical nt. 
QUALIFICATIONS AND EXPERIENCE : 
Applicants must ved 

apprenticeshi 
Institytion 
valent 


experience, erably on the maintenance and 
operation of rupturing capacity swi and 
associated tion gear is essential power 
plant experience would be an advan b 

SALARY: £1199 ris its of 


approximately £40 to £1 


by annual 
p.a. 
Authority’s housing 


scheme at Thurso is 


progressing; alternatively, assistance may be 
granted towards legal expenses involved in house 
lation is available. 


ful candidate if under 55, will be 
to oo ea Contrit a > 
ar quali persons are invited to send a 
POSTCARD ti reference 1439 to the 
RECRUITME OFFICER, U.K.A.E.A., LG. 
, RISLEY, NR. WARRINGTON, ae X74 





= 


H.Q. 
Closing date 8th June, 1956. 





SCHOOL OF ENGINEERING, WASH- 
INGTON UNIVERSITY, ST. LOUIS, 
MISSOURI, U.S.A., has vacancies in the 
departments of engineering drawing and 
mechanical engineering for 
INSTRUCTORS AND 
ASSISTANT PROFESSORS 
as either permanent or temporary appoint- 
ments to teach in the following areas : 
power —~—-" — and fluid 
mechanics. en with university degrees 
are invited to submit their qualifications, 
education, and experience. Successful 
candidates may elect to pursue work 
towards advanced —Applications 
should be submitted to ROFESS R H. E. 
GRANT, WASHINGTON UNIVERSITY, 
8ST. LOUIS 5, MO., U.S.A. L 689 
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SENIOR SCIENTIFIC OFFICERS : 
SCIENTIFIC OFFICERS. 


THE CIVIL SERVICE COMMISSIONERS 
invite applications for pensi bh PI ments. 
Interview Boards will sit at frequent intervals 
The Scientific posts cover a wide range of scientific 
research and development in most of the major 
fields of fundamental and - science. In 
biological subjects the number of vacancies is small 
individual vacancies exist for candidates who have 





special knowledge of, or who are interested in| 


eens. malacology, helminthology, acarology, 
oraminifera. 

Candidates must have obtained a university 
degree with first or second class honours in an 
appropriate scientific subject (including engineering) 
or in Mathematics, or an equivalent qualification; 
or possess high professional attainments. Candidates 
for Senior Scientific Officer posts must in addition 
have had at least three years’ post-graduate or other 
approved experience. 

Yandidates taking their degrees in 1056 may 
apply before the result of their degree examination 
is known 

Age Limits: Senior Scientific Officers, between 


26 and 31, but specially suitable candidates under 26 L 726 
| 4 #26 | 


may be admitted; for Scientific Officers, between 
21 and 28 during 1956 (up to 31 for permanent 
members of the Experimental Officer class). Salary 
(London) Senior Scientific Officers: (men) £1135- 
£1310; (women) £999-£1220. Scientific Officers: 
(men) £539-£973; (women) £539-£508. 
scales being improved under equal pay scheme 
Somewhat lower rates in the provinces. Pay and 
conditions of service are under review 

Further particulars, for which early application is 
advised, from CIVIL SERVICE COMMISSION, 
SCIENTIFIC BRANCH, 30, OLD BURLINGTON 
STREET, LONDON, W.1, quoting No. 8.53/56 


for Senior Scientific Officers and 8.52/56 for Scientific | 


Officers. Applications for posts in any branch of 
Chemistry or Biology must be made by 30th June, 
1956 L710 


Women’s | 


| WORKSHOP TECHNICIAN for Physics) 


| Department (radio-isotopes). Applicants should 

have served an Engineering Apprenticeship or hold 
|O.N.C. Design experience an advantage. Salary 
| seale £485-£555 plus £20/£30 London Weighting 
allowance.—Detailed applications to SECRETARY, 
HAMMERSMITH HOSPITAL, DU CANE _ 
W.12. : 





CENTRAL ELECTRICITY AUTHORITY 
HEADQUARTERS, 8.E.1, require a 
|SENIOR ASSISTANT ENGINEER 
Heating Plant). Duties will consist of investigations 
into feed heating plant design problems including 
the effect of cyele conditions on performance. The 
preparation of specifications and the critical assess- 
| ment of the technical features and performance of 
designs as tendered. Candidates should preferably 
be C.M.I.Mech.E., and possess a sound knowledge of 
thermodynamics and have had recent experience in 
the Design Department of a manufacturer of feed 
heating plant for central power stations. Salary 
within £1225-£1575 p.a.—Application forms from 
D. MOFFAT, DIRECTOR OF ESTABLISHMENTS, 


(Feed | 


| 
| 


| 


} 


| WINSLEY STREET, W.1, to be completed and | 


returned by Sth June, 1956. Quote Ref.: ENG/S27. 


CENTRAL ELECTRICITY AUTHORITY, 
HEADQUARTERS, 8.E.1, he ay a 
SENIOR ASSISTANT ENGINEER (BOILER 
PLANT) to conduct investigations into the economic 
and design aspect of large future boiler plant 
installations for high pressures and temperatures 
and their major auxiliary equipment, with particular 
respect to combustion, stress and chemical engineer- 
| ing considerations. Candidates should preferably be 
| corporate members of the I.Mech.E. or I.Chem.E., 
| and have experience in the manufacture or design 
of boilers or chemical plant. Salary £1225-£1575 p.a. 
|—A plications to D. MOFFAT, DIRECTOR OF 
| ESTABLISHMENTS, WINSLEY STREET, W.1, 
| by 8th June, 1956. Quote Ref. ENG/824. L727 


APPOINTMENTS OPEN 


A Company of Civil Engineering Contractors, 
specialising in Cement Gun and Pressure Grouting 
work, have vacancy for 
YOUNG ENGINEER in their London Office. 
Progressive and ee position with pension 
scheme after probationary period. Duties include 
Site visits for supervisory and tendering purposes, 
——— estimates and generally assisting on 

Jontracts side of Company's business. 
Applicants should state age, experience and give 


some idea of salary required to—THE CONCRETE | 


PROOFING COMPANY, LIMITED, 96, VICTORIA 
STREET, LONDON, 8.W.1. L 5380 


Forensic Engineers invite application from 
ENGINEERING GRADUATES with good 
background and industrial experience for responsible 
and individualistic post. Age preferably 25 to 33 
years.—BOX L 610, Offices of ENGINKERING. 


SENIOR DRAUGHTSMAN required by firm of 
| world repute manufacturing tractors and farm 
| machinery. Applicant should be capable of con- 
| trolling the design and development of modifications 

and new agricultural machinery. 
| Previous technical and practical experience in this 

class of engineering a necessary qualification. 
| Salary commensurate with qualifications but 
applicant should state present salary.—-BOX L 65s, 

Office of ENGINEBRING. 


|\MECHANICAL ENGINEERING 
DRAUGHTSMAN, preferably holding Higher 
National Certificate or equivalent, experienced in 
| textile dyeing and finishing machinery. Applica- 
| tions stating age, experience, qualifications, and 
| salary required should be addressed to THE 


| BRADFORD DYERS’ ASSOCIATION, LTD., 
ENGINEERING DEPARTMENT, 39, WELL 
| STREET, BRADFORD, 1. I 








first set of machinery for marine 


Experimental 
Physics, 














Men holding Honours or Pass 


have served an apprenticeship. 















prototypes. 


address. 
















VICKERS-ARMSTRONGS LIMITED, 
VICKERS HOUSE, BROADWAY, 
WESTMINSTER, 


Are being made the main contractors by the Admiralty for the 


They are seeking technical staff, as under, for work at Harwell:— 


PHYSICISTS 


Physicists with Honours Degrees in Classical 
Experimental Physicists holding H.N.C. or G.C.E. 


ENGINEERS 


with some experience in industry. 
for assistants holding H.N.C. in Mechanical Engineering and who 


DESIGNERS 

Men having design experience, and holding Honours or Pass 
Degrees in Mechanical Engineering, and having practical experience, 
preferably in Marine Engineering, or on the technical side for the 
generation of power for use on land. 


DRAUGHTSMEN 


Men who have completed their National Service, for work in 
connection with the above, and also for the general development of 


Applications, giving full details, should be sent to the above 


LONDON, 8.W.1. 


propulsion utilising nuclear energy. 





Degrees in Mechanical Engineering 
In addition there are vacancies 





L 524 
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MECHANICAL 
ENGINEER. 


A young man about 30 years of 
age is required to work as an 
industrial engineering supervisor 
(in Outer London Area); must have 
served an indentured apprentice- 
ship and had some years practical 
experience; a knowledge of Auto- 
matic Packing and Weighing Machi- 
nery and Electronics would be an 
advantage. 

Technical Training up to B.Sc. 
(Engineering) or Higher National 
Certificate standard. 

Commencing Salary £950 to 
£1200 according to qualifications 
and experience; pension scheme 
and sports club facilities. 

Write giving full details of educa- 
tion, practical and technical train- 
ing to BOX L660, Offices of 
ENGINEERING. 











PLANNING ENGINEER required, experienced 
in Estimating, Planning and Ratefixing for medium 
size Production Machine Shop. Excellent Pension 
Scheme operated. State experience, age and 
salary required to—PERSONNEL MANAGER, 
KENT ALLOYS, LIMITED, STROOD, ROCHES- 
TER, KENT. L 





EXPERIENCED Civil ENGiNesR.,... 
take and build up a new br regiite 
Poe “rp firm, AD old. 
necessary and experience Wali fications 
construction of all eeen of facto’ 
wharves, and industria! buildings ney ' 
a. The starting salary jg installation, 
1500 to £2000 per annum, plus annual pu”, 
pension, and there are excellent bonus any 
uture. Age 35 to 45. p for th} 
particulars to BOX 153, Offices of Boum 


GOOD JoRs 


for 
ENGINEERS AND 
DRAUGHTSMEN 


ats il with steelworks experience but » 


Also opening for 
RETIRING OR RETIRED 
MANAGERS with Coke Own ee ~ 
or Steel Plant or Rolling Mill ~<a 
London | office and elsewhere. Pull discret), 
promised.—BOX L 607, Offices of ENGINRERIS:, 


STRUCTURAL ENGINEER 
ence of the design and detailing of 
structures and with ad 


Ee 
iz 
i 


required to act as deputy to the Chief 

large firm of London Consultants, ™ i) 

ey Aas Ge veceny excellent 

tunities for the right type of man—Write inne 
giving details experience ani 


ft 


— juired Y 

to BOX No. 
AD ERTISING LTD., 351, XFORD 
LONDON, W.1. 





WILTON 


MECHANICAL 
CiviIL 


SALARIES 


annually, 
TERMS OF EMPLOYMENT 


ete. 
HOUSING 


legal charges will be advanced. 





including golf, tennis and 


Write for application form to: 
Industries Limited, Wilton Works, 


ENGINEERING DESIGNERS 


The construction of the Company's factory at Wilton on a 2000-acre 
site has proceeded continuously since 1946 and now over ten million 
pounds are spent each year on new works. Staff with experience in 
design of modern works are required for this development. 


The immediate vacancies are in the Design Office for :— 


ASSISTANT TECHNICAL OFFICERS 


STRUCTURAL 
INSTRUMENT 


The appointments are to permanent staff and the Company is anxious 
to engage men who have had first rate experience to assist with the lo 
term plans for further development. Candidates in this category 

be invited to interview, without commitment, at the Company's expense. 


Commencing salaries up to £900 per annum will depend on the age and 
experience of candidates. The salaries of men engaged will be reviewed 


Five-day, 39-hour working week, Pension Fund, Profit Sharing Scheme, 


After joining the staff married men will receive a reasonable refund of 
removal (including travel) expenses, and to assist them in house purchase, 
facilities are available in approved cases for substantial loans; in 


Assistance is given in the procuring of rented houses, flats or lodgings. 


Wilton is situated at the foot of the Cleveland Hills in Yorkshire, five 
mailes from the coast. pee ya conditions are good and recreation fi 
minton, are available. 


advertisement reference ICI/X/302/e. 


WORKS 


ELECTRICAL 


Staff Manager, Imperial Chemical 
Middlesbrough, Yorkshire, quoting 











APPLICATIONS ARE INVITED for the following 

appointments at the CLAYDON, SUFFOLK, 

Works of THE BRITISH STEEL PILING CO., 
LTD. 


STRUCTURAL DESIGNER DRAUGHTS- 
MAN (Minimum qualifications H.N.C. or equiva- 
lent). Candidates should be capable of accepting 
responsibility for complete projects. 


MECHANICAL DESIGNER DRAUGHTS- 
MAN (Minimum qualifications H.N.C. or equiva- 
lent, but consideration also given to candidates who 
have hot yet completed their studies). 

Experience should preferably (but not essentially) 
include equipment such as cranes, hoisting machinery 
(steam, diesel, electric) mechanical handling equip- 
ment, contractors’ plant. 


THESE ARE PROGRESSIVE PERMANENT 
POSITIONS IN AN EXPANDING ORGANISA- 
TION. The Company operates a contributory 
— = good Canteen facilities exist. 

y arrangements respected. Salary 
in accordance with age, qualifications and — 
The Works are situated 15 minutes’ bus ride from 








the centre of Ipswich. Applicati orks 
Manager at the a a 1-7 aia ” Ti s02 


Interesting opening occurs for & Gue 
DRAUGHTSMAN WITH HI 
NATIONAL cannes in Mechanicl 
Engineering for varied wor 

development. Good opportunities for sdvane 
ment. Salary in accorlaae? B cat reas 
Applications to PERSON NE rm 
L D. KIRBY MUXLOE, NR. LEICESTER. | 


uired for Engine Dele 
DRAUGHTSMAN bach peed diesels oust Dave 


CHI PERSONNEL OFFICER, 
LIMITED, CAUSEWAY WORKS, AINE, Ay 


W—age about 

Rtacate standard, geo-'s! meine Steer 

and some electrical «xperiend®, oat moe 

plant layout and services, § htsman—* 

advantage. Also Junior ! 

aa good education with s0me, SBS eg 

mechanical en! 

Pension Scheme.— 
and stating § 

NES LE COMPANY, |.1ME 

DLESEX, quoting reference 
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s in Instrument 
APPRENTICESS1/P and Chemistry, 


i. and lead to full 
5-19. Minimum 
Ir it Engineering: 
tics and Physics. 
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s and Chemistry 
end a Technical 
months of every 

x months pent in a Refinery 
ther oo trainin he duration of the 
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“daphne ho rience should be 


< of education a FS RESHAM 
BOX 59 ' L730 
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RESEARCH SCIENTIST required for interesting 
new developments in domestic heating. Candidates 
should have a degree or equivalent in Physics. 
Previous research experience is not necessary, but 
applicants must have an aptitude for original work 
and the ability to apply a scientific training to 
practical objectives. The work is concerned with 
recent developments, and offers opportunities for 
training and experience in modern research tech- 
niques and instrumentation in exceptionally well- 
equipped laboratories. The post also offers oppor- 
tunities for publishing the results of successful 
research and good prospects of advancement for 
graduates with research ability. Starting salary in 
range £600-£900. Five-day week. Superannuation 
and Grading Schemes.—Apply in writing to 
ASSISTANT SECRETARY, REF. €.35, B.C.U.R.A., 


RANDALLS ROAD, LEATHERHEAD. 1733 
* 
oe 
* 
e 
i valves cocks 
and 
° pipe line fittings 
. 
e 
MT PEGLER & LOUDEN 
. 
” 
* 
e 
° 
* 
e 
° 





ELEVATORS 





COMPLETE HANDLING PLANTS 
SKIP HOISTS* CONVEYORS - BUNKERS 
ELEVATORS . BATCH WEIGHERS 


MECHANICAL EQUIPMENTS LTD. 


“S STREET, LEEDS, 1 + TELEPHONE: LEEDS 31938 (3 LINES) 























G.E.C. 


CHIEF 


essential 








STANMORE 
require a 


INSPECTOR 


for the Engineering Development Group for 
work on Guided Weapon and Radar Projects. 


Applicants should have had responsible experience of inspection in the 
Electronics industry both on the production line and at the stage of final test, 
and be well versed in A.I.D. procedure, 
mechanical and electrical equipment, including microwave components, is 

Familiarity with metallurgical, metal finishing and resin casting 
processes would be of particular advantage. 
details of education, qualifications and experience to the 


STAFF MANAGER, THE GROVE, STANMORE COMMON, 
MIDDLESEX, QUOTING REF. E/JEM. 


LABORATORIES 


A good knowledge of precision 


Apply in writing, giving full 


L 756 











QUALIFIED ENGINEER with Commercial 
experience required by Exporters for their expanding 
engineering business. Must be able to negotiate 
technically and commercially. Good salary and 
prospects. West End offices.—-Please apply BOX 
L 687, Offices of ENGINEERING. 


ASSISTANT ELECTRICAL ENGINEER 
required for extensive developments at a large 
Iron and Steel Works in the Midlands. H.N.C. or 
degree qualification in electrical engineering, with 
experience in heavy industry desirable but not 
essential. Housing prospects favourable. 
cants should give details of experience and of salary 
required.-Apply to BOX L705, Offices of 
ENGINEERING 


SERVICES ENGINEER. 8.X. PLASTICS, LTD., 
BRANTHAM WORKS, NR. MANNINGTREE, 
ESSEX, require a Services Engineer with wide 
experience for the Brantham factory. Applications 
are invited from men with good experience in 
power generation, steam and electrical distribution, 
building work, and hydraulics. Candidates should 
hold a degree or possess equivalent qualifications. 
Age between 30 and 35. Salary by arrangement 

Applications which will be treated in confidence 
should give previous experience and qualifications, 
and be addressed to the PERSONNEL MANAGER 
at Brantham Works. L746 


BLAW KNOX LIMITED with expanding export 
business in Excavators and varied Construction 


INSTRUMENT ENGINEER. 


COURTAULDS LIMITED require an Instrument 
Engineer for their Central Instrument Department 
in Coventry. Applicants must be familiar with 
modern instrumentation theory and practice and be 





| experienced in the handling of Instrumentation 
|schemes for the automatic control of chemical 


Appli- | 


Equipment have vacancies in their Watford Office | 


for a few 
DRAUGHTSMEN, preferably experienced in 
Mechanical and Constructional Design.—Write or 
‘Phone: PERSONNEL MANAGER, BLAW KNOX 
LIMITED, 
9291.) 


WATFORD. (Telephone: Watford 
L 741 | 


LEADING MANAGEMENT CONSULTANTS with | 


interests throughout the British Isles and Common- 
wealth requires the services of qualified and 
experienced 
ENGINEERS AND ACCOUNTANTS. 

Applicants willing to accept assignments for a 
limited initial period of three to five years in Canada, 
Africa or New Zealand are invited to apply. Age 
not over 40. Remuneration on a high scale with 
superannuation and expense allowances.—-Full 
details of qualifications and experience to the 
PERSONNEL MANAGER, BOX L 736, Offices of 
ENGINEERING. 


JUNIOR MECHANICAL ENGINEER required 
to train as Technical Representative attached to 
London Office of Gear Unit Manufacturers Must 
have served full apprenticeship in Industrial Work- 
shop and have Drawing Office experience. Age 
22 to 26.—BOX L614, Offices of ENGINEERING. 





processes, from the flow sheet stage to final comunis- 
sloning. 

Qualifications desired are a degree in a branch of 
engineering or physics, but applicants will be consi- 
dered who have the required experience and alterna- 
tive qualifications. 

Candidates should write for a detailed form of 
application to the DIRECTOR OF PERSONNEL, 
COURTAULDS LIMITED, 16 S&St. Martins-le- 
Grand, London, E.C.1, quoting reference number 
B.35. L 466 


SHELL REFINING & MARKETING CO., 
LTD. 


invite applications for the following vacancies in 
the Purchasing Department of their London 
office, 

(A) BUYER with experience in large scale 
purchasing of heavy engineering plant 
and mechanical equip t, preferably 
with engineering knowledge or back- 
ground. Candidates should not be over 
40 years of age and with good educa- 
tional standard. 

(B) ASSISTANT BUYER to assist in pur- 
chasing engineering materials and equip- 
ment under supervision. Candidates 
should not be over 30 years of age with 
good educational standard essential. 

These are career appointments with good 
prospects and pension rights. Salary according 
to age and experience. 

Applications to STAFF DEPARTMENT, 
“SHELL” REFINING & MARKETING 
0O., LTD., SHELL COURT, WHITE KEN- 
NETT STREET, LONDON, E.1. L 519 





DISTRIBUTION/UTILIZATION ENGINEER 
required for Natural Gas Undertaking in WEST 
PAKISTAN. Must be a well qualified Engineer with 
good gas distribution experience and prepared to 
undergo a short course of training in the United 
States in the specialised field of the Natural Gas 
Industry. Excellent salary and prospects, pension 
scheme, full furnished accommodation and medical 
attention. Only highly qualified men with ambition, 
initiative and personality should apply. Preferred 
age 32 to 35.—Write full personal details and 
particulars of qualifications and experience to 
BOX EG.249, c/o, 191, GRESHAM HOUSE, — 

, 6638 





BILLINGHAM 


Engineering Research 


and aerodynamic noise. 
is encouraged. 


operation. 


M.5. 





Vacancies in 


ENGINEERING RESEARCH 
DEPARTMENT 


BILLINGHAM. 


Applications are invited from ‘ 
Mathematicians for appointments as Technical Officers in the 
opertenent of the Billingham Division. 

The work will be of a specialist nature and candidates should 
preferably have already had experience on vibration. Current 
problems are connected with structural and foundation vibrations, 
pulsations in flowing fluids, torsional oscillations of crankshafts 
Publication of results of general interest 


These appointments are permanent and pensionable and carry 
attractive salaries. There is also a profit-sharing scheme in 
Assistance can be given towards house purchase and 
removal expenses in the case of married men. 

Write, giving brief details of age, qualifications and experience 
to the Staff Manager, Imperial Chemical Industries 
Billingham Division, Billingham, Co. Durham, quoting reference 


DIVISION 


Engineers, Physicists and 


imited, 


L749 








Classified Advertisements continued on Page 6 





fille, 














| 





_— ae qa ew 


~-— 

















VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
BARROW-IN-FURNESS, LANCASHIRE 





Are seeking technical staff, as under, for research and develop- 
ment work in connection with the application of new methods 
to the propulsion of ships 


ENGINEERS 


Engineers holding Honours Degrees with experience in the 





field of marine or mechanical engineering. 


DRAUGHTSMEN 


Men who have completed their National Service, for work in 





connection with the above, and also for the general development 
of prototypes, and the production and installation of machinery. 


TEST ENGINEER 


For marine research work. A minimum standard of H.N.C. 













is required, and sea-going experience with Board of Trade Certi- 
ficate will be a distinct advantage. 








The above requirements offer a splendid opportunity to the 
right type of men, and good salaries will be paid in accordance 
with experience, ability and training. 


The Barrow district is an extremely pleasant one in which to 
reside, offering the close proximity of sea, countryside and the 


Lake District. In suitable circumstances, housing accommoda- 


tion may be available if required by successful applicants, and a 
contributory pension scheme is in operation. 

Sporting and social facilities are excellent, providing a wide 
variety of activities on a large and well appointed sports ground. 


Applications giving full details, should be sent to the Labour 
Manager at the above address. L 642 





With every 
CONVERSION 


DESIGN DRAUGHTSMEN required by old- 

established general engineering firm, 8.W. London 
Must be fully experienced and have a 
good knowledge of workshop practice. Commencing 


SENIOR DRAUGHTSMAN with checking | ComsTRAces MANAGER required by 
experience, capable of filling responsible position in 
Gas Turbine Design Office. Applicants would be i ajo Manufarty, 
to undertake some drawing with main | of mining plant, water ines and — 


| i eer pecial ¢ 
duties checking a variety of work on turbines, | 2 » naas Rave oon 
controls and heat exchangers. Designer/Draughts- | administrative ability.) ee ero! With prove 
man and Detailers also required. Posts pensionable. | experience of handling |. Ked bY @ wide pract 
Excellent recreational facilities available.—Appli- | high level.—Applicnticn. ge sul Contracts 4: 
cation forms can be obtained from ASSISTANT | will be dealt ohh Sao ons with full details 
OF INDUSTRIAL RELATIONS, | addressed to BOX 101 4. (Ubiidence should 
RUSTON & HORNSBY LIMITED, LINCOLN. | 7 9° ' 














ence ICI/X/303/f. L 540 
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L 742 » LONDON, woes 


ASSISTANT WORKS 
by old-established firn ‘Lo 
istrict, employing 450. Must hay Rarer 
of capstans, autos, mills, dr Un, sheet eae 
| polishing, plating. Commencing salary tan 
annum. Good prospects. —Apply BOX) 
Offices of ENGINEERING F 


MANAGER 
f Engineers, §.w 


p.a.—Apply BOX L754, Offices of 
le 


WILTON WORKS 


ELECTRICAL, MECHANICAL AND 
INSTRUMENTATION ENGINEERS 


For engineers direct from the University, or for trained Mechanical 
Engineers with industrial experience, the chemical industry provides 
opportunities for a satisfying and well paid career. At Wilton during 
the last ten years many plants of great technical interest have been 
erected and plans made for further continuous development over a 
number of years. Here there are vacancies for Engineers on design, 
construction, and operation, with opportunities for training and 
advancement to managerial positions. 

The chance to take part in this enterprise should particularly 
attract men graduating in 1956. Starting salaries are good and, 
should it be necessary, there are opportunities of gaining practical 
experience in a course which will initiate men into industry and be 
acceptable to the chartered engineering institutions. 

This modern factory is situated at the foot of the Cleveland Hills 
within easy reach of the Yorkshire Coast. Working conditions are 
excellent and recreational facilities including golf, tennis and squash 
are available. After joining the staff, married men will receive a 
reasonable refund of removal (including travel) expenses; to assist 
in house purchase, facilities are available in approved cases for loans; 
in addition, legal charges may be advanced. 


The appointments are permanent and include membership of the 
Staff Pension Fund and participation in the Employees Profit Sharing 
Scheme. 

Any Engineering Graduate who is interested in a career which will 
combine interesting and productive work with prospects of steady 
progress should write to: STAFF MANAGER, IMPERIAL 
CHEMICAL INDUSTRIES, LIMITED, WILTON WORKS, 
MIDDLESBROUGH, YORKSHIRE, quoting advertisement refer- 





600-gallon FUEL TANKS (Top left) 

Single compartment welded horizontal circular 
Oil Tanks, with ends dished and flanged. 6in. dia. raised 
neckpiece for filling and necessary sockets for 
outlets, etc. Length 7ft. Ifin. Dia. 4ft. Gin. Plate gin. 
(Stand optional) 








alate every new 


installation of 


OIL-FIRED 
BOILERS 


for Central 
Heating comes 


the need for 
a Oe oe 
FUEL 
STORAGE 





Rectangular OIL TANKS 
Made from finest quality Mild 


List and Prices.) 


Underground STORAGE TANKS (left) 
Horizontal with ends dished, and tested 


from 250 to 5,000 gallons, in single, double 
or triple compartments. 








Steel and available in thirteen capacities from 100 to 
1,000 gallons and in several gauges. (Please write for 


to 18 Ibs. per square inch pressure. Available in capacities 





Write now for full particulars 


W. P. Butterfield Limited P.O. Box Shipley Yorkshire Tel 52244 (8 lines) 


Butterfield 


2455 (4 lines) BIRMINGHAM Tel EAS 087! BRISTOL Te! 26902 
0829 MANCHESTER Tel Blackfriars 9417 NEWCASTLE-ON-TYNE Tel 23823 


Branches 
LONDON Tel HOLborn 
LIVERPOOL Teil Central 


GLASGOW Tel Central 7696 BELFAST N.1 Tel 57343 DUBLIN Tel 77232 









MILD STEEL 
GALVANIZED 
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- 8S Scheme.— ” % 7 “ - 
—— Write full details | VACANCIES SIN 17S. DESIGN OFFICE. | As 
- SENIOR WORK STUDY ENGINEER. to the SECRETARY, BO rigor? worons, ED. | tn teresting and creative work with opportunities ii? at B 
| ‘ : : é 12 on L 723 tor independent constructive thinking. Young men ‘8 Y 
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generous pension and life assurance scheme. Written applications in confidence, —, but initial calary will be about a mee sepoerararl. 
stating age, details of experience, some indication of commencing salary “MSL. would be glad to have brief details, aged in all types of Production, Organisation, 
required should be addressed for the personal attention of arictly elated %o these requirements, ‘Administrative and Costing functions are open to } 
‘uP ‘ om anyone 80 qualified. Nol information ENGAGE ADDITIONA STAFF. jicants t 
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ng Tieentter salary red THE } 
SECRET Tite POWER PL PLANT COMPANY, ' 
LIMITED, WES DRAYTON, MIDDLESEX: 
Property for a would be made aime, 5 to 
suitable applicant. L 680 ‘ ‘» 
, 
SENIOR DRAUGHTSMAN required, London a | 
area. Heavy Mechanical Engineering experience 7 
a oO essential, knowledge of gearing an advantage.— ‘ é 
Write stating age and salary sured and giving a ' 
details of experience to THE SECRETAR i 
THE POWER PLANT COMPANY, LIMITED, 4 
WEST DRAYTON, MIDDLESEX. Pro ty for ur 
rental would be made available to suitable 4 4 : 
t | cant. L 1 
y i u S OC Marine Engineering Company constructing main ! m 
steam turbines and diese) machinery, watertube q i 
boilers, etc., for largest sizes of warships, passenger ; a | 
on“ and oil tankers requires a au 3 H 
GENERAL MANAGER to supervise the Works y «} 
° and to be responsible for production to the Managing > § 
In Discster. —Applicants state age, qualifications, ‘sat ha) 8 
rience and an indication of salary required to : 
Be X L715, Offices of ENGINERRING. 
: , 
ENGINEER MANAGER. J 4 
A tes Pye invited from fully qualified ' 
Ss ores— Rnalcrs the post of a Manager with id 
Eipetrients Applicants, aged 35 
ome oe 45 years, should } mie experience in all branches . 
of an Electricity Supply Undertaking, including ; t 
| administration, . dis' tion and generation by , 
| oll-fired boilers and turbo-alternators. Experience : 
| in the erection of plant will be an advantage. Three- : + » 
year contract in first instance at a net salary of * . 
er ec alr S appro: Iraqi* Dinars 270 (£270) per month 
in ing cost of eine, allowance. Provident 
Fund exists. Free with heavy furniture 
vided. Three months’ ng a Be . 
completion of 24 months’ service in Iraq with first \. 
passages including wife and family BOX 
or r t * L 693, Offices of ENGINEERING. : 
£ DISTRIBUTION ENGINEER. ; : i 
Applications are invited from —, Engineers 
for it of on Engineer / 
Electrielty Services. Applicants, -) to 40 ° ‘ 
>) should have ex nee in all of an + 
ar *% Electricity. Distribution System, including 33-kV, 
° 11-kV, L.T., underground cables and overhead ” 
lines, jqtub-siations, ———~ and a 
Experience in generat n not requ ' 
Have you looked round your stores will be an advantage. ee 
recently and made sure that you are not — ae ind mae ae ee : 
rus (£200 to £3 mont soeermne so qnieetan, : Poa 
losing money every day through rust | (£200 ¢ 02385 pero ot ivi alanes Brovint | 
damage to metal parts? Rust is an fond ance’ Youn house “with heavy feraitare P ath 
ever-present danger, yet it is so easy to romeo pp Penn: theme gy Ag Gas 1 ith 
prevent. One application of a suitable lass passages including wife and family. = 1. 694 if. 
RODOL grade by spray, by dipping, by " _é 
| N N bly ' i . 
brush or by wiping gives positive pro- (uh mechantenl op slecteleal experience, resylrd a eee 
| for established chemical process ‘ 1 
tection to ferrous parts and assemblies Approximately ee otal Gheeniedtie et 
for months. RODOL can save money jand then "pene at North-West Surrey. ; 
: ion : : | Good salary, and canteen. Five-day w . 
in your works so it is worth looking into. Apply BOX L 695, Offices of ENGINEERING. 
Write for details and samples. “o el 
| DESIGNERS AND DRAUGHTSMEN. | ty Ee 
| Expanding Drawing Office (Newcastle) requires ? ur 4S 
Bete Draughtemen for Jig and Tool Work, and 9% are. 
} for the design « of special purpose Boring and Milling a ae 
RUST PREVENTIVES Mpalares in accordance with educational standard oe 
j and ex Permanent tions in jong 4% 
| established concern for suitable applicants. Pension ee ’ 
| and Welfare facilities available. ; + 
e e ° ° Please give age, education, experience, etc.—- vb + ee 
to give positive protection —_ Write BOX 175%, OMe of Exoinenuns, cavde le pit 
—_ ‘j ° ‘ 
FLETCHE <4 ee ® 
MILLER LTD - ALMA MILLS - HYDE - CHESHIRE | Classified Advertisements 8 gah 
CT Telephone: Hyde 781 (5 lines) Telegrams: Emulsion, Hyde .s et 9 siete 
continued on Page 123 . Ye el. 
R29 } gi 
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_ for the utmost efficiency 


in lubrication 


THERE IS A PRICE 
TO PAY 


The Purolator ‘Micronic’ filter will provide 
the most efficient filtration possible, and its 
large-area specialized paper element results 
in the perfect compromise 
between maximum flow and 
the size of particle arrested. 


BUT:—this efficiency means that 
more of the impurities are arrested 
so that it is inevitable that the time 
when they cause the flow to be 
diminished arises sooner than with 
less efficient filtration. 


Therefore—to obtain the most 
efficient filtration be prepared to 
change the element more often. 


‘MICRONIC’ OJL FILTER 


Registered Trade Marks : ‘Purolator,’ * Micronic’ 





AUTOMOTIVE PRODUCTS COMPANY 
LEAMINGTON SPA, ENGLAND 








“+ With a, and 


reliability, Hines 

ai | ALLMAN 

er fl WORKS GLOVES 
an ar os 


voured by every user 
roughout the heavy also APRONS, HAND LEATHERS 
FOUNDRY GAITERS 


Ustries, 
L & 8. BILLMAN LTD., DUDLEY, WORCS. 


Ob sais BE! 
MTINGS & AL! CLASSES OF LEATHER ; LEATHERWORK & FABRIC FOR INDUSTRIAL USE 
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RAWLBOLTS 


are a Dry Fixing 








With Rawlbolts there is no 
grouting, no waiting for cement 
to harden before the equipment 
can be used. This is an 
enormous time-saving factor in 
these days of man-power short- 
age. The solid sides of a small 
hole, into which a Rawlbolt fits 
snugly, afford all the resistance 
required for the expanding 
metal shields as the bolt is being 
tightened. When fully ex- 
panded, the metal shields exert 
a tremendous grip on the sides 
of the hole, ensuring an abso- 
lutely firm fixing. 

Rawibolts are made in all sizes 
from 4 in. to lin. bolt diameter, 
Whitworth thread. There are 
two ty a, Bete-goaemes and 
——— aad ; latter is 
special wu! < ~~ equi 
ment Looeuns ibe 
inserted after Py , *., 
been placed in position. 





If you have a fixing 
problem, write to our 
Technical Service De- 
partment. They will be 
delighted to help jou. 











THE RAWLPLUG 
COMPANY LTD, 


B470A 





i fs a aut 


2 ee ER Em oe 


eee Oe tes 


i 


eR Pe ee ere = 


RAWLBOLTS GRIP 
éy EXPANSION 


Rawiplugs, Rawltools, Rawlb 





Bolt Anchors, Screw Anchors, "ae — bial Rent: 
toggles, a a Cement in Sockets, Durium Drills and Hole 
Boring Tools for Hand, Electric Hammer or Pneumatic 
Hammer operation. 


CROMWELL ROAD, 
LONDON, $.W.7 


(a @: 1 ee) 
PRESTRESSING STEEL 
for Takoradi Harbour 
Approach Bridge 
















The photograph shows a pre- 
stressed concrete road bridge 
over the railway yard at 
Takoradi Harbour extensions, 
Gold Coast Colony. The pre- 
cast beams of the bridge are of 
44-ft. span, each post-ten- 
sioned with 3in. to I}in. 
diameter Macalloy bars. 


Designed by Rendell, Palmer and 
Tritton, Consulting Engineers to Gold 
Coast Railways and Harbours Administra- 
tion, and making use of the Lee-McCall 
system, the bridge was constructed by 











Taylor Woodrow (West Africa) Ltd. 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH 


SHEFFIELD - P.O. BOX 413 


Telephone: ROTHERHAM 2076 (B.P. EX 8 LINES) - LONDON OFFICE: 8-10 GROSVENOR GARDENS, S.W.i 
also at Birmingham and Portsmouth. Telephone: SLOANE 04286 
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~— GONVEYOR-ELEVATOR tt 


BULL BRIDGE WORKS, 


















Telephone No. 2779. 





| Accrington, Lancashire. a a 
f SPIRAL CONVEYORS, 
| gtstyayay? BUCKET ELEVATORS, Et, 








for-Replacements — 
) ASK FOR 
5 PRICES 
Last fonger | RR : CEERI 
bas iP a 2 Is Pee ee WIGGLESWorths 
, r - eeame the originators and 
| d (FRANK. WIGGLESWORTH & CO. LTD a ] se na of 
a vee hea meme V-belt drives in 
en | ‘See this country. 





nr 















Feet | BAKER PLATINUM INTRODUCE THE. 


it NitronealGenerator 


for producing PURE NITROGEN 


with a controllable hydrogen content 


The Nitroneal Generator produces pure nitrogen with a controllable hydrogen 
content by reacting ammonia with air in the presence of a special Baker catalyst. 
The apparatus generates a gas completely free of oxygen, consisting only of 
nitrogen, hydrogen and water vapour. 

The hydrogen content can be varied at will to meet gion requis and 
can be maintained at any desired percentage between 0.25%, and 25% withia 
close tolerances. This flexibility permits the use of the appropriate 938 fot 
any material or process at the lowest cost. 





Important Advantages are ECONOMY - HIGH PURITY SAFETY 
AUTOMATIC CONTROL - ADJUSTABLE GAS MIX 
UNIFORM ANALYSIS - QUICK STARTING - NO MAINTENANG 


. 








Write for leaflet giving full details. Technical representatives available for consultation and ado 


— a : ua ae i l 
~O BAKER PLATINUM DIVISION, Engelhard Industries Ltd. 52 HIGH HOLBORN, LONDON, W.C.! CH Ancery 811 





Originators of the DEOXO Process for Catalytic Gas Purification and the DEOXO Indicator. 








SES aay — 
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TEMKON 
AIR CONDITIONING and REFRIGERATION 


products include : 


B CENTRAL STATION AIR CONDITIONING PLANTS. @ PLANT ROOM WATER CHILLING SYSTEMS. 
gw PACKAGED WATER CHILLERS—AIR-COOLED UP TO 20 H.P. @ VEHICLE AIR CONDITIONING. 

g CONDENSING UNITS—AIR-COOLED UP TO 20 H.P. ™@ ROOM AIR CONDITIONERS. 

g AIR HANDLING UNITS, ALL SIZES. ™@ PACKAGED AIR CONDITIONERS, ETC. 


FOR ALL APPLICATIONS THROUGHOUT THE WORLD 


TEMPERATURE LIMITED 


CABLES: TEMTUR LONDON ~* TELEPHONES: RENown 5813 p.b.x. - BURLINGTON ROAD, LONDON, S.W.6, ENGLAND 











LETTERS & 
FIGURES 





PROMPT DELIVERY ! 
LARGE RANGE OF STYLES 










J.W.& ©. J. PHILLIPS, LTD, "nee NeW ROS, 











Letters for every purpose 
FOR USE ON TRADE MARKS 
CASTING PATTERNS MONOGRAMS 























WHEEL KEYS Write or ‘phone : 
TAPER & COTTER PINS TRAfford Park 1615 or 1616 
COLLARS for 
BOLTS & NUTS ILLUSTRATED BOOKLET 
and for our 
HADFIELD STREET WORKS 






STUDS 


Etc. CORNBROOK MANCHESTER 16 KEY DATA WALL CHART 


F29/2/56, 





nik WA 








150 B.H.P. Fowler 0-4-0 type diesel 
locomotive used by Thames Board 
Mills Led., Mersey Works, Warrington. 


Fowler diesel power 
in the paper industry 


* Fowler diesel locomotives are ideal for all hess hes 
Also in use in 42 other major industrial undertakings in Great Britain 


industrial purposes, general or specialised. 






® Low fuel consumption and high performance John Fowler & Co. (Leeds) Ltd., Leeds 10 
for economy. Telephone: Leeds 30731 
* Sturdy construction and simple controls for FO vw ER 





reliability, Products of the Marshall Organisation, Gainsborough, England. 
































IT’S ASTONISHING how many different versions we have 
produced of the apparently simple plate valve. Each new 
version is designed to overcome a particular problem. 
Seventy years of continuous research and experience place 
us in a unique position to tackle valve problems with 
confidence. We can produce automatic plate valves for all 
kinds of reciprocating, air and gas compressors quickly and 
in quantity—but above all, accurately. 


The WLFUENEENS YEVGLS 


COMPANY LIMITED 
114/125 BRIDGE STREET, BIRKENHEAD, CHESHIRE 
Telephone: Birkenhead 1356 


Your valve problems are our business! 





CONTINUOUS 
CIRCULATION 


A TYPICAL 


METAFILTER 


INSTALLATION 


THE METAFILTRATION COMPANY LIMITED 


ae te 


What Vulcan say about it 


Neglect, mechanical defects, or electrical 
faults: those are the three main reasons 
for failures of boiler controls. The pre- 
vention of breakdown and possible ex- 
plosion demands regular and scrupulous 
inspection. For this exacting job, the 
eagle-eyed experts are Vulcan’s Engineer- 
Surveyors. 

They are the specialists who know 
where to look for likely danger and dis- 
aster in every heating plant going—or not 
going. In lifts, hoists and cranes, too: 
anywhere there’s an accident coming 
up, they’re down on it before it has even 


of over-heating 


This once-fiery furnace tube was found ina 
state of collapse after a bout of over-heating. 
And the reason was entirely due to that old 
boiler gremlin causing loss of water and 
jamming the low water alarm valve. 





thought of starting. In other words 


safety first is Vulcan first. 


FREE For news of industrial 
accidents and ways to avoid 
them, ask us now for 
“Vulcan”, a quarterly 
journal for power users. 
Please write to Dept. 19. 


VULCAN INSPECTS--AND prore 


~ Vulcan 


co. 110 


crs 


BOILER & GENERAL INSURANCE 


. 
67 KING STREET, MANCHESTER 
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When you’re talking (as we are) about the biggest seamless 
steel tubes, the answer’s to be found in our works at Chester- | 
held. Here we have a 5,000 ton piercing press that can knock 
out the heaviest of heavyweights in one punch. Solid steel 
billets weighing as much as 20 tons are punched, then drawn 
and machined to final dimensions to make the famous 
Chesterfield tubes—tubes that are as strong as they’re hefty. 
A tube made by the Chesterfield process has no seam, no welds 
».. and certainly no other contenders in its class in Britain. 
If you want to know which is the bigger tube 
in the illustration—they’re both identical. 


*the biggest tubes are 


CHESTERFIELD TUBES 


oe heavyweight of the ® group 








THE CHESTE 
7 ‘ RFI 
° UBE COMPANY LIMITED - CHESTERFIELD - ENGLAND 
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Pressure brought 
to bear 


To make almost anything, if it is made from sheet 
metal or metal billets (hot or cold) or powdered metal, the simplest 
and most efficient method is to produce it with a Power Press; if the 
Press is fitted with automatic feeds for handling the material the 
production will be enormous. From experience we know that every 
Pressing problem needs special modifications according to specific 
requirements. However, we invite you to send for our set of catalogues 
which are completely descriptive and which illustrate both our range 
and our capacity. From them you may find the type of machine from 


which your own might be developed. 











TAYLOR & CHALLEN LTD 


BIRMINGHAM 19 
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Ee 
INVESTMENT 


. © begins with Newalls 


A‘ OVER THE COUNTRY Our contracting staffs, working from 
8 major depots in the main centres, are at work. A power 
station on the North East Coast ...a cold store in Glasgow... 
a chemical works in South Wales . . . an industrial boiler in- 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials — Newalls 
insulation specialities, which are manufactured to cover all 
temperature ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 
supplements and transcends designs and specifications. 

Good thermal insulation is an investment — that’s why so 
many organisations, large and small, turn to Newalls for tech- 
nical advice and consultation. 


Where there’s a problem cf HEAT INSULATION 


there’s a job for 





NEWALLS INSULATION CO, LTD. Head Office: WASHINGTON, CO. DURHAM 
of the TURNER & NEWALL ORGANISATION 


4 member 


Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, 


BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad. 
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PHOTO-ELECTRIC RELAY 






































| 
IL 


TYPE ‘Q’ 
For General Industrial Use 


There are many uses in industry for the Radiovisor 
Photo-electric relay type ‘Q’. In fact, wherever a light 
beam can be interrupted or varied in intensity, automatic 
control can be provided and any type of mechanism can 
be actuated. Operation is accurate and foolproof — it can 
be instantaneous or delayed for pre-set intervals. The 
resultant efficiency and economy brought about in indus- 
trial operations — many impossible by any other means— 
is impressive. 
The equipment comprises a Control] Unit of pressed steel, 
housing a Photo-electric cell and single thermionic valve 
amplifier. Total consumption of the unit (excluding light 
source) does not exceed 10 watts, and it is suitable for 
operation from 200/250 AC supply. Write for full details. 





RADIOVISOR PARENT LTD. 


STANHOPE WORKS, HIGH PATH. 
LONDON, S.W.I9 
Telephone :  CHErrywood 335! 


THE FIRST NAME IN PHOTO-ELECTRIC CONTROLS 


Other Photo-electric and Electronic controls include : 


Hopper & Bunker Level 
Automatic Radiation 
Indus- 


Flamestat Flame Failure Control * 
Control * Protective Guard Ray 

Pyrometer * Factory and Street Lighting Control ° 
trial Smoke Density Indicator * Counting & Batching Unit 
Print Registration * Smoke Detector Fire Alarm ° Invisible 
Ray Burglar Alarm * Press Brake Guard Ray. 
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[y3 TYPE ABLE UNIVERS AS snr 
s! 0" RADIUS RADIAL DRILLING | A B E N 
MACHINE | ror BLS0. 


OTHER MODELS POURING SKIPS 
FROM 4 0” TO 
7! 0 MAXIMUM 
RADIUS 












tand No. 47 Grand Hall, 
Semternational Machine 
Tool Exhibition June 22 
July 6 Olympia, London 


SIDE OR BOTTOM 
DISCHARGE FROM 
} cu. yd. to | cu. yd. 
OTHER SIZES AND 
TYPES TO ORDER 


WRITE FOR DETAILS TO DEPT. C.S.4. : 


ABELSON & CO 


(Engineers) LIMITED 


KITCHEN & WADE Lw 
HALIFAX - ENGLAND BI or Booogie OO 


ALSO AT LONDON & MANCHESTER 


Buildmasten 


ROTARY TOWER CRANE] 
ae CAN rR 
Si =—_— 




















Introducing : 

The New RUBERT 
Surface Roughness 
Pencil 


which is made to be 






































carried in the pocket in 
the same manner as a pencil. 








Ve 
The scales are made from specially selected ei 
square stainless steel and each face is jin. ~ 
long by fin. wide. 
There are two models, viz.: LIFTING DUTIES 
Model 40/S indicating 4-8-16-32 Micro” C.L.A. : 
to BS. 1134: 1950. ae t BUILOMASTER - 


Model 42/S indicating 4-8-16-32-63-125-250 . | 
a 32-63-125-250- tons 165ft. high at 28 ft. radius. 
500-1000 Micro” C.L.A. to BS. 1134: 1950. i : 


Id tons 101 ft. high at 85ft. radius. 


Prices are as follow 














Model 40/S esi sa. 5 ali Si All electric five motor drive 
Model 42/S £8.16.0 HV 12 ft. Zin. gauge rail track 
The new Models also contain surface Finish 


Al 
OTHER MODELS AVAILABLE 
"ip NY | 


way.“ 
iN : 
. #984) ‘ = 
"all ‘wl AN 
a | i d 
ecomes Surface Finish conscious, and soon this is Fe wull we {hy 


Colour Code. 
EVERY ENGINEER 
WHO HAS THE NEW 
RUBERT SURFACE 
ROUGHNESS PENCIL 


in his pocket be 
reflected in th 

















quality of his work. mel 2 3 iB ‘=e 
Also makers of :— | Lt ; — 
SURFACE ,PLATES and TABLES - STRAIGHT EDGES | : CO. 
PRECISION GAU cae = pent si an eae ie leaflets | ~ ABELSON 
RUBERT & CO. LTD., CHAPEL STREET, | ae. SNEOHAM. 26 | i 
LE\ ENSHULME, MANCHESTER, 19 | Phone: Sheldon 2424 (10 lines) Grams: Abelson, Birmingham ri 
Telephone: RUSHOLME 4613 | and at London and Manchester tes i Ope 
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STEEL BIBBY COUPLINGS 


| CASTINGS 


Produced by Electric Arc 
Process and Modern Plant 














ee mage treatin 


ee in ie 
Rolling Mills - Melting | 
Plants - Engineers, etc. | 


* 


We can supply MACHINED 
when required 


W.SHAW & Co.LTb. | 


: . THE WELLMAN BIBBY CO. LTD. 
f WELLINGTON STEEL FOUNDRY | 


MIDDLESBROUGH 


Tetephone : , Telegrams: 
344) (P.B.X.) Wellington, Middlesbrough 











Es an ee ae 





PARNELL HOUSE, WILTON ROAD, LONDON, S.W.| 





| 
| Telegrams: COUPLINGS, SOWEST, LONDON Telephone : ABBey 1194 
| 














if | VERTICAL BORING MACHINES 
DKZ 4000 > DKZ 6300 


| Good results are obtainable with our 
| vertical boring machines. 


They can deal with large diameter and heavy 
articles, such as flywheels, turbine housings, 
cylinders, etc. 


The speed of the face plate is the same as 
the cutting speed. 


When high speed tool steel is being used, 
the cutting speed can also be adjusted to 
ensure economic utilisation of hard metal 
tools. 


. WMW-—EXPORT 


EAST GERMANY 
EXPORT UNDERTAKING FOR MACHINE AND HAND TOOLS AS WELL AS 


~*® 


METALWARE 





Berlin W8, Mohrenstrasse 61! 
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ELECTRICAL COUNTING fe 


up to 5,000 counts i 
per second 


This combines into one 


SPRAYCONE am 4 oe 
ie oS | = 
eyed (=a ie 


pick-ups. 
It may also be controlled by external pulses 
Engineered projects to-day demand 
plant to exact specifications. This 


from crystal oscillators or tuning forks 
when fitted with an “ Electronic Switch ”’. 
applies equally to Spray Nozzles. 
Our large range ensures a standard 


nozzle to meet your need. i> w 
Call on our experlence to aid your 


choice. 





The Dowty Electronic Counter 2DNR 





LTD 


SPECIALISTS IN ELECTRICALECOUNTING 


- Member of the Dowty Group rs) 
i . rockhampton Park Telephone: Andoversford 391/2/31« 
c R ° F ‘ Ss 7 WIDNES - ENGLAND Andoversford, Glos. a “Invention,” Cheletahane 





















the foremost name 
in mine ventilation 
for over 50 years. 






it pays 
to install 
“Sirocco” 





Whether you decide on an axial flow type or a centrifugal backward aerofoil 
bladed type fan, our unrivalled experience as pioneers in the development 
of fans for mine ventilation is your guarantee of highest possible efficiency. 


DAVIDSON & CO. LTD. 
Head Office and Works: 


SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND 





on shows the runner of a “Sirocco” 
“e diameter backward aerofoil bladed 
fon with @ duty of 509,000 c.f.m. at 12” W.G. 




















PRATCHITT | Bi cs5 


MODERN MILLS THE Cockatt 
= BOILER TUBE CLEANING TOOLs 













Turbine-driven tube cleaner. 








No.¥1 Type Tube Brush for Boilers, 
or Evaporator Tubes, etc. Adjust- 
ment by means of wing nuts on 
centre spindle. 


@ GRINDING MILLS sg 


i 
| 
; @PAN MILLS No. 2 Type self-adjusting tube 
@ EDGE RUNNER MILLS brush for Boiler or Evaporator 


tubes, etc. 


r grindi mixin Sand, Ores, Minerals, etc, 
for grinding end © Mortar Send, . nas A wide variety of Tube, Pipe and Condenser cleaning tools is 


Enquiries also invited for : available in a wide range of sizes. Write for fully illustrated 
Elevators and Storage Hoppers, Impregnating Plants, Calciners, literature. All brushes fitted with hardened steel or brass bristles, 
Rotary Dryers, Mixers and Blenders, Gypsum Plant, Castings ALSO: Floor Sanders, Terrazzo Floor Surfacing Machines, Electric 
up to § tons in weight, General Engineering Plant. Equipment Salinometers, Feed Water Filters, Valve Reseaters, etc. Literature on 

| manufactured to customers’ drawings and specification. request. 





PRATCHITT BROTHERS LTD - CARLISLE W.CROCKATT & SONS LTD. 


ENGINEERS AND IRONFOUNDERS 63 DARNLEY STREET, GLASGOW, S.I 
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Structural Steelwork 


by AUSTINS 





Specialists in the design, 
fabrication and erection 
of structural steelwork 


New factory building for Messrs. William Cooke 
& Sons of Rotherham. 300 ft. x 120 ft. spam. 


ae The County Primary School, Crosiand Moor, 
Huddersfield. 





Mi JAMES AUSTIN & SONS om LTD 


STRUCTURAL ENGINEERS - DEWSBURY - YORKSHIRE 
Telephone: 1750 (7 lines). Telegrams: AUSTINS DEWSBURY TELEX. 
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Economy, adaptability in 


A new use for the RG 100 EB Press 
has been fo ind in vehicle 





model 
VERTICAL 


manufacture 









Euclid use Finlay Cold Bending 
machines to shape the two main chassis members 
of their F.D.T. tractor. 


The finished mem- 
bers cold bent to 
shape in two minutes. 








The latest model 
combines the 
features of a press 
brake with those of 
the usual type of 
table press. 








FINLAY ENGINEERING L770. 


DEPT. EG, NEWPORT, MON., ENGLAND 
Telephone ; 62210 & 62219 

















a Telegrams: FINLAY NEWPORT MON. 


Diese! locomotive built by Messrs. Brush Bagnal Traction Ltd. 
for Ceylon incorporating Wiseman resilient gear wheels 
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incorporating Wiseman resilient gear wheels. 
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Plate bending up to 48° 
wide by 6” thick 





Section Forming using 
straight faced biocks, 





Component Fabrication 
—a wide range of steel 
pressings can be formed. 








3030 H.P. Electric Locomotives supplied by Messrs. North British Locomotive Co. Ltd. for South African Railways, 
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%& CONSISTENT HiGH 
WELDS AT Low Amal 


%& SINGLE OR 
MULTI-OPERATOR UNITS 






These robustly built sets are 
designed for continuous use, 
day in and day out. No ex- 
ternal voltage regulators, the 
drooping voltage characteristic 


4 +8 7 ERS tee ne ee 
; automatically adjusting the arc / vgge I . 
voltage to suit the electrode being used. Welding current is calibrated by simple dial, WM ~ 
and the plant is completely self-protecting in the event of a short circuit. Operating 
efficiency is exceptionally high. There are no rotating parts and no current is used \ 
except for the actual welding operation. ; 
BONAR-LONG A.C. arc welding plant is available in units for one to twelve, or even 
more operators and full details will gladly be sent on request. 


JOHN 5. YOUNG 


AND COMPANY LIMITED 


-— y= “> a! 


r 






ie 


MARYVILLE AVENUE, GIFFNOCK, GLASGOW + Telephone: Giffnock 


1101 (6 lines) 4 ’Grams: ‘STEOMACS,’ Giffnock, Glasgow 








For high 
pressure pipe 
lines the 
universal 


specification is 





VALVES AND COUPLINGS 


a ad ee a TT, 





Because of the increased efficiency they have 
brought to pipe line systems, ERMETO fit- 
tings have helped in the achievement of many 
fine engineering enterprises. 


Technical literature gladly sent on request, 


BRITISH ERMETO CORPORATION LIMITED 
Fal 
“| Maidenhead, Berks. Tel: 2271/4 — 














ENGI 




















VGINEERING May 25, 1956 
ENGINE® 


Keith Blackman 


MILL MEAD Lter.ie) TOTTENHAM me), ele), | 





Phone . Tottenham 4522 (twelve lines) Grar Keithbiac, Norphone, London 


BRANCH OFFICES: AT MANCHESTER, BIRMINGHAM, LEEDS, GLASGOW 
NEWCASTLE-ON-TYNE, PENARTH near CARDIFF, AND BELFAST 
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WHY 


man-cooling? 


BECAUSE MEN CANNOT WORK at full stretch under the oppressive 
conditions existing in industrial ‘‘hot spots” without some means of 
relief. Often they resort to ‘‘taking a breather.’”’ But “breathers” are 
costly and time-wasting. 
Consider the alternative. 
The ‘‘Tornado”” method of man-cooling definitely encourages 
production all the time. Man-cooling fans deliver, for as long as is 
necessary, a brisk, cooling air current which relieves excessive 
body heat and improves breathing conditions. Designed par- 
ticularly for use in the ‘“‘heavy”’ trades they combine an easy 
portability with robust construction—two  essentiai 
characteristics. 
If your concern is for workers in iron and steel works, 
foundries, boiler houses, gas retort houses, glass works 
or “‘lighter’’ industries where efficiency is bound up 
with the maintenance of comfortable working 
conditions then you should see Publication No. 9/2. 
A copy is waiting for you. 





EX-STOCK 











CHARLES D. HOLMES & CO. LTD., 


HULL ENGINEERING WORKS 
Telegrams: “COMPOUND. HULL 


ALFRED STREET ece 


Telephone: 16053 (3 lines) 
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leakproot.cafe, reliable 


The ‘ Unicone’ system of pipe jointing, with its time and labour 
saving features, produces a pipe line which is flexible while re- 
maining absolutely leak-proof. = 

For temporary pipe lines *‘Unicone’ instantaneous joints are 
recommended. These joints require no tools of any kind; compri- 
sing two parts only, they fasten with a “ snap” ensuring a perfect 
seal in a matter of seconds. 

For permanent or semi-permanent pipe lines ‘ Unicone’ bolted 
type joints are usually employed and can be assembled far more 
quickly than any other flexible joint giving positive anchorage. 


Y UNICONE 
OA 














| 
| 


THE UNICONE CO. LTD., RUTHERGLEN, GLASGOW, SCOTLAND 


our outer space correspondent reports... 


. . . that they are experiencing some trouble with the space ship 


they are using for satellite orbit—Earth transfer. 
As against those ships used on the inter-planetary orbit, 


severe stresses are imposed on the cellular sheet- 


metal outer skin due to rapid acceleration and deceleration through 


our aymosphere. And what better authority could they consuft on sheet or metal platework than Braby. 
However, our normal productivity goes on and we still have an immense capacity for metal platework, 


with a large staff of skilled craftsmen to execute the most complicated contract. 


B RAB Y Ss & ¥ P 
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GRAFTON | 
CRANES 


GRAFTON CRANES L7p. 
VULCAN WORKS. 
BEDFORD 


Established 1889 


Telegrams: 
GRAFTON, BEDFORD 


} 








TELEPHONE 


TELEPHONE: Spring) 


Belfast 


FREDERICK BRABY & COMPANY LIM! phe 
Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1, TELEPHONE: Et Ston 3 
FACTORIES AT: London Works, Thames Road, Crayford, Kent. : 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintre 
Eclipse Works, Petershill Road, Glasgow, N. 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. 
OTHER OFFICES: 110 Cannon Street, London, E.C.4 (Export). TELEPHONE: MA 
Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: 
Palace Street, Plymouth. TELEPHONE: 62261 


5151 


Also Falkirk. 
yn House 6034 


so9 


Bex leyheath 777 
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| DUNDEE COPPER WORKS 


| 











Mild steel radiator cover finished 
in stove enamel and fitted with flat 


brass mesh, heavily chrome-plated. 


Supplied for Marine and Industrial 


purposes. 


All descriptions of Copper, Brass, 
Sheet Metal and Stainless Steel work. 




















Telephone: DUNDEE 81268-9 Works: EAST DOCK STREET, DUNDEE 











hn thigh Production | MODERN 





Of increasing value in the automobile, aviation and general 
manufacturing industries, the Modern Tube and ion 
Mill meets all modern requirements. 


Consisting of four main elements, namely, forming mill, 
electric resistance welder, sizing mill and automatic flying 
saw cut-off, the Modern plant is designed primarily for the 
economical production of precision welded tubing but is 
equally valuable for welded tubes of varying shapes. 
Channels, frames and sections can be rapidly formed. 


— 
Pe ee OG ai IB Ty a . 
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Capacity from fin. outside diameter 
to 2}in. outside diameter. Finished 
products are robust and long-lasting. 





»end for comprehensive data. 


MODERN wacnine roots cimirep 


4 rye, numuuil jet he 
BROADGATE HOUSE :- COVENTRY Rainbow 





PHONE 2132/6 
D: CORPORATION ST., PHONE: 24883 SHOWROOMS: GOSFORD ST., COVENTRY. 
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TUBE ano SECTION 
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HYDRAULIC 


Pulling or pushing, lifting or pressing, clamping, bending or spreading, the hard- 
wearing Staffa rams give long and reliable service. Available in four standard 
rariges, high or low pressure solid, high pressure hollow, and tubby rams, they 
can take loads from 1 to 150 tons, and pressures up to 5,000 Ib. per square inch. 
Higher pressure and larger stroke rams can be made to individual requirements. 





Staffa Works, Staffa Road, Leyton, London, E.10. Telephone: LEYtonstone 3678 Tel: GERrard 4822/3. Grams: Pyrometer Piccy London. 
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pBudenberg 


HYDRAULIC LOAD INDICATORS Ba 





Ready 





are now available for loads from 200 Ib. to 
50 tons. The load cell is compact (for 
example, a 2-ton cell is only 24in. diameter) 
and is connected by flexible tubing to a 
Suitably graduated Budenberg Pressure Gauge 
with 6in. dial—other sizes by arrangement. 


STAFFA 


The system is liquid filled at the factory and 
must not be dismantled; it is entirely self- 
contained and requires no maintenance. 


Accuracy of | per cent. can be obtained without 
difficulty provided that the load is applied cen- 
trally and at right angles to the plane of the cell. 


Typical illustrations in which these 
load indicators have been proved 
successful are:— 


RAMS 








CHAIN TESTERS * PRESSES \ 
ROLL PRESSURES* CLAMPING DEVICES 

TANK AND BIN WEIGHING * PRINTING MACHINES 
PNEUMATIC TYRE TESTING MACHINES 
JET ENGINE TEST BEDS 








Hydraulic Rams from stock 5 and 10 ton capacity at 
5,000 Ib. p.s.i. 12" stroke and trunnion mounted. 











STAFFA PRODUCTS i BUDENBERG GAUGE CO.LTD., 


For full details of the Staffa range of hydraulic rams, BROADHEATH Nr. MANCHESTER 
pumps, and all other hydraulic equipment, write to:— 


CHAMBERLAIN INDUSTRIES LTD. 


Member of the “CHAMBERLAIN” Group of Companies 


Tel: ALTrincham 2617 (3 lines) 





London REGENCY HOUSE |/4 WARWICK ST. LONDON, W.!. 





| Glasgow 62 ROBERTSON STREET GLASGOW C.2. Bee. 
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ARGREAVES 


ROTARY 
COMPRESSORS 


AND VACUUM PUMPS 


The Design of our Rotary 
Compressors has many ad- 


vantages :— 

EASE OF INSTALLATION 
SMALL SPACE OCCUPIED 
MINIMUM MAINTENANCE 
NO SUCTION VALVES 
NO VIBRATION 


























SILENT OPERATION 











RETENTION OF INITIAL 
HIGH PERFORMANCE 


el 


2 Stage 
Air Compressor 
100 p.s.i.g. 300 c.f.m. 





Hick HARGREAVEs & Co., Ltp., BOLTON 





ENC 
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RUBBER COMPONENTS 


GASKETS AND OIL SEALS 
AUTO-MOTIVE MOUNTINGS 
RUBBER-TO-METAL BONDING 
EBONITE PRODUCTS Le) @. See ee 


GENERAL MECHANICALS 
“ | PIPE HEATERS 


N AT U RAL, SYNT H ET I C | Electrothermal Pipe Heaters are available to Pete 
NEOPRENE, CELLU LAR, free flowing of viscous liquid, to prevent freezing, and ; 
RUBBERISED CORK ETC. 

















for other applications where it is necessary to ensure smooth 
rate of flow. They may also be used immersed. 

Please request leaflet 6 
WATERPROOF, FLEXIBLE, ECONOMIC, EFFICIENT. | 








SU I MY cstockporty L1D. Flectrothermal 


HOPE MILL - PORTWOOD PLACE - STOCKPORT are em baal 
TELEPHONE : STO. 2617/8. 


7 4 














We can play any number of variations on the 


Austinlite Rotary Switch. Say what you 





want a switch to do and Austinlite will 


supply the switch to do it — simply. Simplicity 





is the keynote of Austinlite Rotary switching ; it saves 


contactors, interlocks, sequence relays, space, wiring, 


maintenance — and money — because every Austinlite 











switch is built for its job. If you would like to know 


Rotary switching is ‘Simplified Switching’ RR SE Se ge ae 


e e 
sk CY about it le Simplified Switching’. It is post free on request. 


AUSTINLITE LIMITED, 28 ST. JAMES’S SQUARE, LONDON, S.W.1. TELEPHONE: TRAFALGAR 1954 i 
(A subsidiary of Stone-Chance Ltd., the makers of Sumo Pumps and Stone-Chance Lighthouses) he 
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HIGH & LOW PRESSupe 


VALVE &, 
HEADER 
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Our foundry is regularly supplying castings for the Petroleum Industry where 
soundness is vital. In fact, we specialise in the production of castings where quality 
is essential. 
We offer a personal service in close collaboration with manufacturers, and our technical 
staff is always available for consultation. Call us in early on your next quality job, 


THE FARINGTON STEEL FOUNDRY 


OF LEYLAND MOTORS LTD.: LEYLAND - LANCASHIRE 











tor 


QUALITY & RELIABILITY 


specity 


CONTE: 
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CLUTCH FACINGS 


BRAKE LININGS 7, 
@ ; MOULDED AND WOVEN 
iG ~ 


MOULDED AND WOVEN 
woe nN 6 | RAYBESTOS-BELACO LIMITED Telephon: 


ENGLAND WaATerloo 7031-4, 3842-7 
EVERITE HOUSE - SOUTHWARK STREET - LONDON, S.E.I 
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Sc pommemmmmemien ETT LCL AENEID i SeaBNN Ss 
EXCLUSIVE DISTRIBUTORS OF RAYBESTOS PRODUCTS IN THE EASTERN HEMISPHERE 





—_—!- FROM BREAKDOWN - POWER SAVING: INCREASED PRODUCTION: LASTING EFFICIENCY 





THE COVENTRY, 


MARK 5 


STEEL ROLLER CHAINS 
& WHEELS 





Treated to resist corrosion 





For slow-speed driving, 





conveying and elevating 





under rough exposed 





conditions. 








Ki and MI attachments are available 
Write for leaflet Ref. 116/101 






No, 180579. 
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at each Area Gas Board you will find 
engineers with a surprising knowledge of it. 
Through a National Committee they 

pool their experience with their 
colleagues up and down the country. 

They have access to International 
information on gas for all purposes 
through a comprehensive Information 
Bureau in London. 

Behind them highly qualified research 

and development teams maintained by the 
Gas Industry constantly increase 
fundamental knowledge on the smokeless 
and efficient usage of gas. 

So it is that these Industrial Gas 

Engineers at the Area Gas Boards do 

not walk alone !— 

You can benefit from this exceptional 
technical service organisation of which 


they are a part. 
consult your area gas board 


MAKES THE BEST USE OF THE NATION'S COAL 


The Gas Council, | Grosvenor Place, London, S.W.! 
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Eteat treatment 


CLEAN AND BRIGHT — The hardening, 
tempering and annealing of metals demands close scientific control 
of the fuel and furnace. That is why gas, of constant 
calorific value, is ideal. It gives the ‘right’ furnace atmosphere. 
Ferrous metals emerge clean! Non-ferrous metals remain bright! 
Cleaning and polishing costs are reduced. Output is increased. 
The Industrial Gas Engineer at your Area Gas Board has been 
closely associated with recent research into furnace atmospheres 
to give these desirable results. 
WHATEVER YOUR BUSINESS —The Gas Industry appreciates the needs of individual 
consumers for prompt service and for advice which accords with 
the customer’s special circumstances and requirements. 
Each Area Gas Board offers efficient service to users of 
gas-fired equipment and can give expert advice based upon the 
pooled knowledge of all the Boards and of gas users 


in other countries 


— CONSULT YOUR AREA GAS BOARD 





ISSUED BY THE GAS COUNCIL 


THE GAS INDUSTRY MAKES THE BEST USE OF THE NATION’S COAL 
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CRUDE OIL 
DISTILLATION PLANTs 


The Czechoslovak engin- 
eering industry produces 
and supplies to the whole 
world perfect crude-oil 
treatment equipment 
providing maximum 
economy and made ac- 
cording to the own or 
supplied projects, such 
as:— 





@ Atmospheric and 
vacuum distillation 


@ Rectification, super- 
fractionization 





@ Petrol reforming 


@ High-pressure hydro- 
genation, 


@ Dehydrogenation, 
desulphuration 


@ lIsomeration, solvent 
refining 


@ Propane desphalting, 
solvent dewaxing, etc. 





EQUIPMENT FOR: STORING OF RAW MATERIALS AND BY-PRODUCTS. 


We draw projects and submit offers according to the customer’s 
technical requirements. 





TECHNOEXPORT 


TECHNOEXPORT - CZECHOSLOVAKIA - Vaclavske nam. 56, Praha ? 
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Daniel Adamson ¢ Ltd, have been manufacturing 
steam raising plant since 1842, 

Societe Anonyme john Cckerill now Cockerill-Ougrée 
has been established in Belgium from wriginal 

British sources a similar period. 

(The vast technica resources and experience the 
Cockerill-Ougrée organisation are now available 
to Daniel Adamson ¢@ Ltd. for the design and 
construction of Adamson- cherill Water Tube 
Boilers up to operating conditions of noolb/sg inch 
and 95o F. 





DANIEL ADAMSON & Co. Lip, DUKINFIELD - CHESHIRE 
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/33 B.H.P. TO 14 B.H.P. WITH INFINITE SPEED VARIATION OF 9-1 
| 


} 

| 
j 
| 


Head Office: ALLSPEEDS LIMITED - OAKENSHORE WORKS - CLAYTON-LE-MOORS - ACCRINGTON - LANCS - Telephone: ACCRINGTON 5214 (3 lines) 
Regional Offices LONDON : 59 Park Road North, Acton W.3. Telephone Acorn 7150 01 
SCOTLAND : P.O. Box No. |, Clarkston, Glasgow. Telephone : Busby 2738 MIDLANDS : Much Park Street, Coventry. Telephone : Covent , 
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ELEC TROrEeLtvere 


for the hi ghest pressures incorporating patented apn patented automatic starting 
an d : emp eratures and sd important — — have ~~ many — 

of satisfactory service in power stations employing the highest 
pressures and temperatures, where they operate with relia- 
bility and high efficiency. We are specialists in feed pumping 
and feed heating at the highest pressures and temperatures, 
and welcome every opportunity of consultation where our 
wide practical experience will be of service in solving the 


problems involved. 


Write for Publication No. GB.38. 
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i) i A Aluminium Sections 


| | ae: for heavy industries 





| 
4 | Two additional extrusion presses, one of 5,000 tons and the other of 3,500 tons, have been installed 

| at the Latchford Locks Works of the British Aluminium Company. These presses represent an important 
| 


extension to the extrusion capacity of the aluminium industry in this country. They will be used 


| to produce a wide range of sections for the road transport, building, shipbuilding and structural and general 
engineering industries. Extrusions are available in sizes up to 1314" circum-circle and are specially designed 


to facilitate the economic use of aluminium in riveted or welded assemblies. 





Aa 


co LTD 


British Aluminium 





NORFOLK HOUSE ST JAMES’S SQUARE LONDON SW! 


‘ae 








AP 138-1267 
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CLEAR AS A BELL www 


CLEARCALL 


Industrial 
Communication System 





With “Clearcall”, speech can be clearly heard 
through the din of a noisy factory, or it cen be 
adjusted for quiet surroundings. + 


** Clearcall”” components are of rugged industrial 
design, and will not fail in spite of dirt, damp, and 
rough usage. 

The equipment is suitable for iron and steel works, 
rolling mills, etc., paint and varnish factories, 
chemical works. 








“Clearcall” compon- 
ents are the subject 
of an “intrinsic safety 
certificate” in respect 
of Pentane Vapour etc. 


Details on application. 








THE 


BRITISH THOMSON-HOUSTON | 


COMPANY LIMITED, RUGBY, ENGLAND 





A 4582 Member of the AE! group of companies 
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Whatever... 


On land or at sea, National diesels are 





linked with the idea of Dependability— : | | Hh 











providing durable, economical power for = a0 ws 


ee 
Hr 














transport of many kinds. 7 = 


ge 
Brush-Bagnall locomotive equipped with a 


National diesel engine. 


With nearly 7o years of experience in internal- 
combustion engines, the National Company have 
embodied many special features in the design 
of their vertical engines which have pioneered new 
trends. National engines are available as straight 
diesels, pressure-charged units, dual-fuel engines, high 
compression gas engines and alternative-fuel engines, 
in their respective types for stationary use, transport, 


railway traction and marine purposes. 


Canadian Pacific Passenger Vehicle and Train Ferry 
“* Prinoess of Vancouver,” with 9,600 b.b.p. of National 
propulsion and auxiliary diesel engines operating on heavy /uei. 


NATIONAL | prowde the power... 
: diesels | 


GAS AND DUAL-FUEL ENGINES 


There is a wide range of National engines with outputs 


up to 2,000 b.h.p. 


THE NATIONAL GAS AND OIL ENGINE CO. LTD., ASHTON-UNDER-LYNE, LANCASHIRE 


A Member of the BRUSH Group 
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ELECTRIC TRANSMISSION 


Independent electric motors provide power for all Coles crane 
motions. Accurate, time-saving creeping speeds and smooth 
acceleration result. Profit-consuming maintenance is reduced to 
a minimum by dispensing with complex gear trains and clutches, 


and a simple open superstructure design permits easy access to 


all components. 


Demonstrations, technical advice, and prompt after-sales service 
are all at your disposal. May we have the pleasure of offering 


you one or all three. 


THE NAME THAT CARRIES WEIGHT 


Designed, manufactured and marketed by:- 
STEELS ENGINEERING PRODUCTS LIMITED 


Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: London: 6 Avonmore Road, W.14 Birmingham: 39 Thorp Street, 5 
Manchester: 153 Oxford Road, 13 - Newcastle: Brunswick House, Br nswick Place * Glasgow: 235 Bath St.,C.2 













This crane has 
everything plus 
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Lloyds 
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Ductile bron 


has a greater 


ENG 











tensile strength than 
some steels with 

the castability and 
machineability 


mpressio® 
strengt? “ 
Tons! $q- » 





With Lloyds Ductile Iron, the graphite flakes common to 
ordinary cast iron are present in the form of spheroids. It can 
be cast as accurately and as easily as ordinary cast iron, but 
compared with flake-graphite iron is stronger, tougher and 
ductile. 

Lloyds Ductile Iron is now being used for a wide range of 
engineering parts and in some instances is replacing cast or 
forged steels, malleable iron and non-ferrous metals. It also 
replaces grey iron, permiiting reduced section thickness to take 
advantage of the better properties offered and it may well enable 
you to re-design your present castings for more efficiency. 


The successful casting of Ductile Iron demands the strictest CYLINDER BODY in Ductile Iron. Weight 
- ; H 30 Ibs. 
and most experienced metallurgical and melting control, but 
. ‘ ‘ . . TRANSMISSI BEAR ; ] 
Lloyds have been casting it daily, continuously since 1950! 2 re. 


Iron. Weight 50 lbs. 
Technical advice freely given on request. 


V Ductile Iron is only one of the rangé 
Llo ds of Burton of High Duty Irons cast by Lloyds 
LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT - TELEPHONE: BURTON 3867 


A Print for Indust 1d. advertisement 
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The Steel Company 
of Wales Limited 





Sheet steel and tinplate 
of the highest quality 


ENQUIRIES SHOULD BE ADDRESSED TO 


The Sales Controller 
The Steel Company of Wales Ltd 
136 Regent Street, London W.1 
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Photograph by courtesy of Messrs. Charles Roberts & 
Co. Ltd., and Metropolitan Vickers Electrical Co. Lid 


. . AT RAILWAY 
ROLLING STOCK WORKS 


ive Two “ BROOMWADE” type TS2 stationary air compressors, each 
delivering 730 cu. ft. of free air per minute, and powered by Metro-Vick type R.W. 


| slip-ring motors, speed the construction of a variety of rolling stock for home and 
| overseas railways. 


They power a wide range of pneumatic tools for riveting, chipping, caulking, drilling, 
the operation of forging hammers, moulding machines and shot blasting. 


“ BROOMWADE ” air compressors and pneumatic tools are boosting output for 


industry all over the world—reducing production costs and making the most of 
available labour resources. 


i {ele) ADE. 


A Speeds the job 


BROOM & WADE LTD., P.O. BOX NO.7, HIGH WYCOMBE, ENGLAND 





Telephone : High Wycombe 1630 (10 lines) Telegrams : ‘* Broom” High _— 
4 6 
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CYCLONE FIRING 
d 
ox 1 — ri i 1 } * ‘ 
“UNIVERSAL PRESSURE” BOILER g ie ii e r c tl 0 | ; 
CYCLONE FIRING 
The revolutionary Cyclone furnace, burning 
even low-grade coals at high combustion rates 
with low excess-air and exceptionally high ash- . . . See 
recovery is now fully established as one of the The history of electrical power generation is closely bound up ' 
most efficient means of firing large boilers, with that of steam engineering and the major advances leading 
and offers outstanding operating advantages. ffici teal endl. seltehh’ 
Babcock & Wilcox Ltd., have under construc- to more efficient, economical and reliable steam power 
tion and on order a number of Cyclone-fired generation, using increasingly low-grade, variable fuels, 
boilers for both power station and large indus- ‘ i 
wd trial installations. Ask for Publication 1508/2. have been largely due to new developments in steam-raising : 
P plant and techniques, in which Babcock & Wilcox have 
EAM GENERATION AT SUPERCRITICAL PRESSURES continually led the way. Recent examples are the 
= Babcock developments include the ‘Cyclone’ furnace and steam-generation at supercritical , 
“Universal pressure” boiler which is a ‘once : . By : 
through’ unit capable of large scale steam pressures, both of the highest importance in the more 
generation at pressures extending into the efficient use of ‘conventional’ fuels; and, as we move 
supercritical zone, i.e., to pressures above ; h f \ ‘ — 
3206 Ib. /sq. in., at which water, on reaching the into the age of nuclear power generation, Babcoc 
boiling point, passes directly into steam & Wilcox are again in the forefront with 
without change of volume. : ; 
Using such plant, central station overall thermal the design and manufacture of highly 
efficiencies are expected of the order of 40°,,. specialized steam-raising plant for 
ch ine - i wer stations. 
EAM-GENERATING TOWERS FOR CALDER HALL Se ee | 
The fusion-welded, 80 feet high by 17 feet | 
diameter steam-generating towers already 
manufactured by Babcock & Wilcox Ltd., for 
the Calder Hall atomic power station, with 
their complex multiloop banks of stud-tube 
heat~: ‘changers, represent a venture into a 
high!) specialized branch of steam-generation 
in wi the Company has been able to apply ' 
its ex sting experience and facilities to the 
desig’ and manufacture of new and [special 
forn equipment. 
k The pany has subsequently received orders 
appr 2 £6,000,000 in value for the manufacture of 
anot! similar towers for the Calder Hall and 
Chap S$ atomic power stations. 
Calder Hall atomic power station under construction, 
showing some of the Babcock steam-generating towers ‘ 
ombe ) 
Ti Bi T, LONDON, E.C.4 Be sh 
ms A CK & WILCOX LIMITED, BABCOCK HOUSE, FARRINGDON STREET, , EC. ae 
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Ruislip, PenGnenex. Ruislip 4066 (8 lines) 


Li ep are leal Bir seaavbatesarctan Manchester 


AU. Air Control Installations Limited 
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save capital costs with fh 





AMINO 
GONG TOR 
OAIG INES) 


With aluminium less than 
HALF THE PRICE OF COPPER, savings 
in cable costs of up to 40% can 
be effected by the substitution of 
aluminium conductors. BICC Aluminium 





Conductor Cables can be supplied 
in a wide range of types and sizes with 
either lead or aluminium sheaths. 
The BICC Technical Advisory Service 
is always ready to give you 
the benefit of its knowledge and experience 
in making the most suitable choice of cable. 


BY , 
BRITISH INSULATED CALLENDER’S CABLES LIMITED Cg” 


21 Bloomsbury Street, London, W.C./ etc ore 
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| make | RP? (> the world’s most economical Air Compressor! 
{ tl 


Lubromatic Clutch—hydrau- 
lically operated through a 
simple hand control—cannot 
slip or overheat—automati- 
cally disengages if oil 
pressure falls. 


Automotive type 
steering with 

Ackerman linkage, giving 
safe towing at maximum 
speeds and reducing tyre 
wear to the minimum 









Ovalised 
pistons for -, 
uniform expansion — tin plated 
for reduced clearance giving 
safer and better ‘run in.’ 























— 


Permanently primed, 
positive displacement y 
gear type oil pump— 
fam high pressure lubrica- © 


Fuelmiser — regulates 
engine speed to air de- 
mand — 30% saving in 


Body parts bonderised \ 
for protection against » * 
rust — spray finished in 


; il and weather resistant 
fuel consumption tion including small ” ; 
sihhitah waste- ee ——- ends at all running high gloss enamel. 
me, t 4 


eds. 
ful unloader operation. a 





Feature for feature no other compressor can match the ARPIC 


Fxtensive research and study have gone into the design, choice of materials and 


method of construction of each machine. Every component part is engineered to 


specification and thoroughly tested for maximum efficiency under all working and 
climatic conditions. In addition, a world-wide servicing organisation ensures that 
reliable and economical performance is maintained for the maximum length of time. 


Write today for details of the ARPIC range and of the ARPIC agent in your area. 


ARPIC ENGINEERING, QUEENSLIE ESTATE, GLASGOW, E.3, SC OTLAND © CHAUSSEE dE BOOM, WILRIJK, ANTWERP, BELGIUM 
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WEINGARTEN 


TRANSFER 
PRESSES 





Rigid closed-type frame. 


Drive through multi 


This machine is an excellent example 
plate clutch. 


of the well-engineered presses produced by Weingarten. It meets the 
need for fast, economical, mass production of stamped and drawn pressings 


Hand or electro-pneu- 
: used in the light engineering and allied industries. 


matic control. 





Accurate transfer 


benvesh. etatiann, The press is essentially an automatic machine for flow production, produc- 


ing a finished part at each working stroke, from strip or prepared blanks. 
Drive and operation are extremely smooth and fine controls can be 
employed in forward or reverse directions for delicate tool setting. 


Provision for feeding coil 
or stock strip. 
Automatic vacuum pick- : 
up for feeding blanks. These transfer presses are available in a wide range of capacities, each 
with 5 to 10 stations as required. For economy of material a stagger 
feed device may be employed on the smaller machines up to 30 tons 
pressure. 


Adjustable pneumatic die 
cushions available. 





PAs 
WICKMANS “LIMITED 


FACTORED MACHINE TOOL DIVISION + FLETCHAMSTEAD HIGHWAY + COVENTRY 
Telephone : Coventry 40351 





429 F74 
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Fabrication of pressure vessels may be great 
facilitated by drawing upon Harvey resources 
for the production of die-pressed Dished and 
Flanged Ends. 

Capacities range from 6 in. to 9 ft. diameter. 
Edges are prepared for welding or riveting i 
desired. 
STOCK SIZES: Ends pressed from Baile 
Quality or Ship Quality Mild Steel up to } it 
thickness, in most sizes up to 7 ft. diamete, 
are normally available from stock. 
SEMI-ELLIPSOIDAL HEADS can be pre 
duced on the Rotarpress; diameters 5 ft © 
15 ft.; thicknesses 3 in. to 4 in. 

For details, please ask for List No. EG81. 












G. A. HARVEY & CO. (London) Ltd., Wootwich Rd., London, $.E.7. Phone : GREenwich 3232 (2 line 
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ay Hadfields produce castings and 


Cs forgings for aircraft in a wide 
- range of alloy steels. Their foun- 
tet dries, which comprise a large 
gi conventional foundry, precision 
sie casting and shell moulding units, 


are A.|.D. approved for castings 
to D.T.D. 666 and 705. 

pt Class | components include sand 
| castings, precision castings by the 
lost wax and shell moulding 
Proccsses, turbine disc and com- 
pressor wheel forgings, etc. 





- HAL \ELDS LTD., EAST | 


oe . 
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JAMES BOOTH & COMPANY LTD 


g 
Only one ton of MI 
carries two marine 














This raft, which carries both port and star- 
board engines, is believed to be the first of its 
kind to be constructed in aluminium alloys. 
It was specially designed by Windshields of 
Worcester Limited for use in certain Admiralty 
vessels and, having regard to its excellent 
corrosion resisting properties, ‘MGs’ was 
chosen for the purpose. The fore and aft 
girders, together with the torque tube, are 
made from }” and 1” ‘MGs’ plate, and it 
is a great tribute to the fabricators as well as 
to the metal itself that the total weight of the 
entire raft is less than one ton. 





The unit was cut, shaped and assembled by 
Argon Arc, and Argonaut welding processes, 
and represents a particularly interesting 
example of a complex welded structure in 
aluminium alloys. The choice of ‘MGs’ for 
this application again confirms the modern 
trend towards aluminium alloys for marine use. 
“MGs5’ has 
heavy loads and impacts yet is light in weight. 
It is easily machined and resists corrosion. 
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engines 


the strength to withstand 








ARGYLE STREET WORKS a with BIRMINGHAM | 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper as well as light alloys 
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Combined 
Operation by 


CLYDE -BOOTH 


This large machine shop uses cranes designed and 
manufactured by our Leeds and Mossend Works. 


To give first class handling facilities two 30 ton 






E.O.T. Cranes are provided while two 4-ton Wall 
Cranes, positioned each side of the shop handle the 
smaller loads. Both types of crane embody many 
special features representative of our long design 


and manufacturing experience in this field. 


“ET Pe poe 
Plc ck BRS 


From a wide experience in designing and building 

all types of crane installations we should be pleased to 2 
: oe pas : ; CRANES 
submit proposals and designs to suit any requirements. . 


CLYDE CRANE & BOOTHLTD 





Clyde Crane & Engineering Co., 
MOSSEND, Lanarkshire. 
incorporating anarkshire 


Telephone Motherwell 354 5 


Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 


Telegrams : ** Clyde,’’ Motherwell. Telephone : Pudsey 3168. Telex 
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Industry’s most 
versatile cranes 






















Distributed in the United Kingdom by:— 


GEORGE GOHEN 
SONS & COMPANY LTD. 


WOOD LANE, LONDON W12 
STANNINGLEY, Nr. LEEDS 


Jones Cranes can be supplied on 
pneumatics, crawlers or flat base and on lorry 
mounted or rail mounted chassis. Capacities 
from 1§ cwt. to 7) tons. Jibs of all types 


available, including cantilever, Designed, manufactured and exported by their Associates:- 


K & LSTEELFOUNDERS & ENGINEERS LTD. 
LETCHWORTH, HERTS, 


EARLY DELIVERY 


Hire purchase terms arranged 
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Protection 
against 
eroding 

fumes... 


Evodyne C.R. Protective Paints give the utmost pro- 





tection to iron and steel, wood, concrete, brickwork, 
etc. against atmospheric pollution, acids, alkalis, corr- 
osive gases and salt water. They will also serve better 
than any oil-bound paint to protect asbestos cement 
sheeting, concrete and plaster—without special primers! 


Endorsed by leading Authorities and Industrialists. 


EVODYNE 


CHLORINATED == 
RUBBER PAINTS 


EVODE LIMITED (PAINTS DIVISION) STAFFORD ENGLAND levOuE 


Telephone: 2 : ca 3 
ephone: 1590/1 Telegrams: Evode, Stafford London Office: 1 Victoria Street, S.W.1 Telephone: ABBey 4622: 
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4 ... let us say how very much we appreciate the fact 
d you have completed our New Metal Finishing Department by the 
scheduled date, in spite of the appalling weather conditions which 
confronted your erection gangs last winter. 








... the finished structure is light and airy, 
h and has removed the terrible bogy of corrosion which has worried 
#3 eee x3 mM us for years. Throughout the whole of our factory the fumes from the 
or . Anodising Plant have adversely affected the steelworks—necessitating 
constant painting. Now, thanks to you, we have installed the plant ina 


2 t corrosion-proof building, which requires no painting or maintenance and our 
C ATY men LY Directors feel that we are very greatly indebted to you for your assistance. g g 


The extracts quoted are from a letter written by a Director of 
Messrs. Haynes, Ford & Elliott Ltd 












...compieted to schedule this 
factory illustrates another 
successful Beecham contract, 
undertaken during a period of 


Concurrently Beecham Buildings have erected the 
largest prefabricated industrial building in this country; a 200,000 sq. ft. factory 
in the Midlands. Their new ways of building allow Beecham to keep 
maximum production. the pace on all their numerous contracts. For technical efficiency 
and well studied economy in Industrial Building 
you are advised to consult 


Beecham Buildings Limited. 





NATH 


May we advise you on q 
your Industrial 


rye! 


Building programme ? 


BEE HAM BUILDINGS LIMITED [Peer Pte 
DEPARTMENT @ B TT ild ‘ ngs * 


SHIPSTC STOUR, WARWICKSHIRE. Telephone: Shipston-on-Stour 315, 316 & 3287. 


AP 211 AG 
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RUSTON & HORNSBY LTD - LINCOLN - ENGLA' ? 
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no delays 
on our sidings 


... these Ruston diesel shunters 
certainly keep things on the move ! 


On railway sidings the world over, 
materials are being hauled cheaper 
and with greater all-round efficiency 


than ever before, by 


REQUEST 
PUBLICATION 
9187X 


dependable diesel shunting locomotives 








RANGING IN HORSE-POWERS FROM 48 TO 315 AND IN WEIGHTS FROM 74 TO 44 TONS 





ASSOCIATED WITH DAVEY, PAXMAN & CO. LTD., COLCHE & 
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Controlled 
uality... 


Repetition steel castings for 
“is ©Agricultural Machinery 
¢ Road Rollers and Road Construction Equipment 
¢ Mining Machinery 


** Quarrying and Dredging 


John Fowler & Co. (Leeds) Ltd. 
Sprotborough Foundry, Sprotborough, Doncaster. 
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We are looking up the spout of a worthy piece of 
sporting artillery (above) which we once cast when 
our everyday fowling pieces were in dock because 
of powder fouling. The reason we tried using cannon 
was that if we were to have missed a phestoon of 
nheasants, or a pride of partridges when the cannon 
balls went up, we might have got a score of duck or 
a surfeit of lampreys when the balls came down. 
Actually, we never even sniped a snipe with it, and 
quails quailed at the sight of it. On one of our rotary 
planers we machined the ends as flush as our rich 


uncle. 





CASTINGS IN WEST COAST 








HEMATITE 





IRON 


The designer of the gearbox (above) said “ Let ’em lubricate the gears with water; 


let ’em knock the gear lever in with a 28 Ib. hammer ; let ’em grind the gears like a 
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barrel organ ; this box is going to take it”. We cast it in our foundry. It took it. 


Here are some castings (left) which we produced in moments of self-expression. 
Much thought and feeling went into their creation. They sold readily, and a customer 
telephoned to tell us that we had plenty of clues; it might have been curlews; we 


couldn’t quite hear what he said for the sound of gunfire outside the offices. 


DISTINGTON ENGINEERS 
COMPANY LIMITEE 


CUMBERLAND - 
Telegran 5 


WORK 


Telephone 
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Chapbank 
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Now and again we turn out a casting ,that is not 
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up to standard —a “‘scrapper’’. As far as possible 
we try to prevent all such castings from leaving our 
works, and to that end we operate a system involv- 


ing 100°, inspection of all castings before despatch. 


Every Friday at four o’clock we hold a meeting of 
senior executive staff, from director level down, to 
discuss matters relating to the steel foundry. At this 
meeting, any scrappers from the previous week’s 
work are the subject of a very searching post 


mortem examination. 


This is a ruthless process, but it is essential if we 
are to secure the highest standards of quality, finish 
and dimensional accuracy, and ensures that only cast- 


ings, in all respects satisfactory to our customer, 


leave our works. 



































These four castings, illustrated above, fairly re- 
present the standards of quality, finish and 
dimensional accuracy that we attain in our steel 
foundry. We specialise in steel castings to B.S. 

UN 592, Grades A, B and C; B.S. 1617, Grades A and 
BROWN, LENOX: & COMPANY LIMITED pS 0, Gre A; BS. 156 Grades Pa 


R, and from a few Ib. up to 2 tons in weight. 


Associat, 


ympany: Brown, Lenox & Co. (London) Ltd., Millwall E.14 


PONTYPRIDD GLAMORGAN 
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Drop Forging a Gas Turbine Compressor Disc. 


for the Aircratt Industry 


IN ALLOY AND CREEP-RESISTING STEELS, 


“NIMONIC” AND TITANIUM 


THE FIRTH-DERIHON STAMPINGS LTD 





ALLOYS 


TINSLEY 


4 PRUE DERI OL. 


SHEFFIELD 
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GLAND 
PACKINGS > 
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~ ae Here is a Booklet about Gland Packings—shown opened at the 
f ra Section on metallic packings—the Booklet is intended as much 
ay to be a source of general reference on the use of gland packings, 
. 4 as a catalogue of this Company’s products. 
i a The contents of the Booklet include notes on the materials 
i) 


and methods of construction used in the manufacture of gland 
packings, and service recommendations are included, ranging 
from applications involving the handling of water and light 
$ oils at low temperatures and pressures, to those in which highly 
AN ; corrosive fluids and gases are handled at very high temperatures 
’ and pressures. The whole of one section of the Booklet is 
devoted to gland packings, and other products, based on the 


eeereeeeeeeees 
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7 chemically inert polymerised plastic Polytetrafluoroethylene | 

] (PTFE). Hy 
* 1 Engineers, and others interested in the use of gland packings, 

; can obtain copies of the Booklet from Crane Packing Limited 


at the address given here. Companies requiring more than one 
copy for design office reference, etc., please state how many 
copies are required. 
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Nowadays every engineer is familiar with the phenomenon 
of metal fatigue. Recognising that any piece of metal will 
fail by alternations or repetitions of a stress far lower than 
that needed to break it in a single application, he fixes his 
. re allowable stresses accordingly. 

aa The fatigue strength of metals is, however, reduced still 
; further if the alternating or repeating stresses are 


IMPERIAL CHEMICAL 


: M4Ig9 
’ : 


INDUSTRIES 








mo TALKING POINTS No. 1... Titanium and Corrosion-Fatigue 
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accompanied by even mildly corrosive conditions. With 
most metals, allowable stresses must be substantially 
reduced to prevent failure by corrosion-fatigue. | 

Titanium is an exception. Tests carried out in air and in 
seawater show that the fatigue resistance of titanium is not 
affected at all by the presence of seawater—a * sult not found 
with the very large number of metals similarly ‘sted. 


LIMITED, LONDON, S.W.1!. 
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AN ACID TEST FOR is” a 


COMPOFLEX | 


DESIGN 











Photo by courtesy of Pickfords 





A ‘FLEXIBLE’ PROBLEM—a Compoflex 2 
answer. When Pickfords needed a flexible hose . * 





plies of Polythene sheeting, a layer of glass cloth, 
an outer of abrasion and acid-resistant p.v.c., and 


to carry sulphuric acid in concentration of up 
to 4° they consulted Compofiex. The hose 
Supplied has now been in use for six months, 
yet despite high working pressures and temper- 
atures, and severe flexing, it showed no sign of 
internal or external wear when tested. This 
hew Compofiex flexible had stainless steel 










Ds es 


a spiral of mild steel wire. 

Your own business may be far removed from hand- 
ling acids, but if it calls for the use of ‘ flexibles’ 
Compofiex can help. 

We offer the only complete advisory service on flexible 
tubing and hose. As suppliers of all types and in 
all materials, we can recommend ‘flexibles’ best 


helix with a liner of Molene-coated glass cloth, suited to a particular job, and at the right price. 





ts } 
* if there is a ‘flexible’ answer, you'll find it at 


COMPOFLEX 


COMPANY LIMITED 


Flexible Centres at: 26 Grosvenor Gardens, London, 8.W.1. , Telephone : SLOane 6185/5109, and 
Huddersfield Rd., Oldham, Lancs. Tel: Oldham-Main 8114. BRITAIN’S ONLY FLEXIBLE CENTRES 
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STEEL 
Be) for all branches 


MA of engineering 


Our illustration shows a Fixed 
Crosshead weighing 65} tons. 
for a 20,000 ton Extrusion Press. 


- 
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DARLINGTON FORGE 
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copying ig 


To claim that copying costs come down with 
AZOFLEX is a bold statement — but one that happens to be 
very true. AZOFLEX photo-printing machines and 
materials provide the ideal means of producing inexpensive, high- 
quality facsimiles of drawn, typed or printed originals of all 
kinds — single or double-sided, translucent or opaque. Many | 
important industrial, commercial and professional organizations have 
already proved the economy and effectiveness of the AZOFLEX process. 


l 


costs 


The simplicity and cheapness of AZOFLEX are quite 
startling. With the Model 42/63 Mark II Combine 
Printing and Developing Machine illustrated here, for example, 
one unskilled operator need only feed originals and copying 
material into the machine in order to produce a steady output of 
finished prints, dried, flat and ready for trimming and collating. 2 
Exposing, developing and print delivery are completely synchronized. Department AZ3D, 104 High Holborn, London, 
W.C.1 (Telephone: HOLborn 3401). Demonstrations 
of the Azoflex process can be seen at this address and 






























For descriptive literature about AZOFLEX machines 
and materials, please apply to Ilford Limited, Azoflex 








| also, by appointment, at Ilford Limited, 22 Lloyd 
Street, Manchester 2 (Telephone: Deansgate 4233) 
. mm & and in other principal cities. : 


With the AZOFLEX method, money is saved because not 
only does it eliminate the need for specialist operators, but neither 
darkroom accommodation nor water and drainage services 
are required, and the materials themselves are inexpensive. 
AZOFLEX also cuts costs by speeding up output and by 
giving copies of greatly improved quality even from poor originals. 


deavww x 


There is a comprehensive range of AZOFLEX 
printing and developing machines and a wide variety 
of AZOFLEX photo-printing materials designed 
to meet the needs of every type of organization. 
AZOFLEX creates no mess or unpleasant smell, 
while the materials are very easy to handle and process. 


| 


with 








































/ Backed by all the photographic experience and 
/ skill of Ilford Limited, AZOFLEX materials 
are produced in the world’s most up-to-date diazo 
‘z coating plant and are remarkable for their 
/ ‘ong shelf life, intense line and resistance to fading. 
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ILFORD Azoflex 


PHOTO-PRINTING MACHINES AND MATERIALS 
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| CORROSION 
VOLTMETER 


FOR THE MEASUREMENT OF STRUCTURE TO 
SOIL AND STRUCTURE TO WATER POTENTIALS 
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for example — GANTRIES CARRYING OVERHEAD WIRES 
ON ELECTRIFIED MAIN LINE RAILWAYS 
Robust, portable and simple to operate. Designed to detect and 
measure corrosion potentials with reference to standard half-cells. The 
instrument is fitted with a special potentiometric device designed to 
eliminate errors due to the drawing of current from the structure. 


Two types of Silver-Silver-Chloride and Copper-Sulphate half-cells are 
available. Satisfactory measurements may be made in circuits up to 
one megohm in resistance. 








‘ | Write for descriptive Sheet No. 314G 
' 


CAMBRIDGE 


13 GROSVENOR PLACE, LONDON,SW, 


WORKS: LONDON & CAMBRIDGE 
j ;. 














The first step in cutting hose costs is to 





Goodyear air, oxygen 
and acetylene hose in use 
by Metallisation Lid 


if 


INDUSTRIAL HOSE - 


ti 








Goops 


INDUSTRIAL RUBBER PRODUCTS 


choose the right hose for the job. That’s why 
it always pays to use efficient and economical 
Goodyear hoses. They are all “ job-designed ” 
and there’s one for almost every hose job. 


The next step is to get the right fitting 
properly applied. Over 75 per cent. of all 
premature —and perhaps costly — hose 
failures are the result of trouble with fittings. 

Here again you can rely on Goodyear. 
Our technical staff will gladly adv:se on the 
correct installation. Write to The Goodyear 
Tyre and Rubber Company (Great Britain) 
Limited, Industrial Rubber Products Depart- 
ment, Wolverhampton, for advice. 


QUALITY 
Goodyear hose is built to meet not only 
exact job specifications but also exact quality 
standards, set by years of research and experi- 
ment. These standards ensure that Goodyear 
hose combines maximum strength and flexi- 
bility with high resistance to wear. 
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TRANSMISSION BELTING - V-BELTS + CONVEYOR BELTING 


WRAPPED PLY This typeof Goodyear 
hose has layers of rubberised cotton 
fabric wound over a smooth-bore tube 
of high grade compounds and protected 
on the outside with a tough rubber 
covering. Made in 60 foot lengths 





BRAIDED CORD Braided Cord Hos 
embodies strong cord layers braided 
over a lining of high grade compoun® 
and with a smooth, uniform bore. Mac 
with one, two, or three wae a 
operating conditions demand. A a 
cover of tough rubber provides — 
tional resistance to wear Mandrel bu1't 
in lengths of 60 fe 





HAND-BUILT 


i ply 
extensive range vrap) ae 
braided cord h Goodyea 
a wide range o! 4 d-built 
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conditions. 
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Leading Artic: 
Bigger Business 


Plain Words 
Weekly Survey 


Principal Articles 

Joseph Stenson and the Britannia Bridge: Some 
Contemporary Impressions 
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BIGGER BUSINESS 


HERE are signs that we are entering an 
T age of passive protest. The protest is 
that of the individual before the over- 
whelming growth of almost every institution 
in society and it is passive because there 
is nobody to blame, no one on whom respon- 
sibility can be pinned, no relevant plan, 
popular movement or cause to be espoused. 
At present the protest is mainly confined 
to the young and particularly young novelists, 
and though Kingsley Amis, William Cooper, 
and their confréres may not themselves be 
typical, it is safe to assume that if their books 
are widely read then they reflect a mood 
that is fairly widespread. What form does 
their protest take? Their heroes seem to say 
“Run the world as you like but count me 
out” ; they are uncommitted in the broadest 
sense, as if the only way to retain human 
dignity in a world of mass production, mass 
communications, mass enterprises, mass 
entertainments, mass politics, and mass 
everything else were to remain aloof; personal 
integrity is everything, even (or especially) to 
the point of rudeness, and “ phonyness ” 
must be avoided at all costs. Having only 
a political Hobson’s choice they feel powerless 
to affect the course of events and make no 
effort to do so; they are not prepared to share 
the common guilt when our leaders ride 
rough-shod over foreigners or let off hydrogen 
bombs without asking. To treat this 
protest seriously—though solemnity is the 
last thing these heroes could stomach—the 
following questions might be considered: 
is the yeast-like growth of institutions inevit- 
able? And, if it is, is it entirely to be 
deplored? And in any case how can we 
accommodate ourselves and the resulting 
megalithic society to each other? 

Evidence that large institutions, whether 
in business, politics or leisure, are here to 
stay is given in a booklet entitled “* The 
Problem of Bigness,” published by the 
London Press Exchange, in which Professor 
P. Sargant Florence suggests that economic 
pressure favours bigger businesses, both 
because large plants can permit long fully 
occupied production runs, close proximity 
of consecutive processes and the high capital 
cost of automation; and also because to 
avoid the risk of failing fashions, it is advis- 
able to make several different products in the 
same factory. 

But is bigness necessarily a bad thing? 
Before this can be answered, it is essential to 
understand what people expect from life. 
Unfortunately, few people ever consciously 
consider what it is they want beyond the 
serviceman’s dream of “a nice little country 
pub”; and the corporate hope for the future 
is even more difficult to resolve. However, 
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some minimum requirements might reason- 
ably be listed. There are for example the 
basic needs—house, warmth, food and 
clothing; a few inessential aids and luxuries; 
and adequate leisure. 

Are any of these conditions implicitly 
excluded by the expansion of our institu- 
tions? The answer must in general be no. 
True, the sense of identity can often be lost 
by people working in a large organisation, 
but this is only a problem of flexibility and 
communications—a subject which has yet 
to be adequately studied—and in any case 
the advent of automatic control techniques 
should dispense with the repetitive tasks which 
contribute so much towards this feeling. 
By proper use of encouragement systems, a 
man may come to feel that he has interests 
in common with the organisation to which 
he belongs. 

What steps can be taken to reconcile 
ourselves to the inevitable new society? 
How can we tame the monster? We can no 
longer be satisfied with the glib definition 
that the function of industry is the creation 
of wealth; industry involves too many people 
to be simply that. To contradict President 
Coolidge, the business of people—Americans 
or otherwise—is not business but living. 
With large complex organisations planning is 
unavoidable, but people will only submit to 
planning in part of their lives. With the 
techniques soon to become available, this 
planned section may slowly be reduced. 
Industry would eventually be only incidental 
to our lives, and its efficiency would be 
measured by its inconspicuousness. 

We tend to be sceptical about the possi- 
bility of changing the world—the young 
novelists seem to have given up entirely— 
but, after all, engineers have adapted 
physical nature by learning its laws, why 
cannot society be guided, also in accordance 
with natural laws? The man who devised 
the limited liability Acts was as much a 
progenitor of modern industrial civilisation 
as James Watt. Of course, it is valueless 
to impose repressive legislation on a society 
counter to its organic development; social 
ecology would cause new troubles to break 
out elsewhere, but it is surely not compatible 
with human dignity always to be “ tossed 
hither by objective influences and thither 
by subjective emotions.” Given the mini- 
mum requirements outlined above, steps 
can be taken to bring them about. Society 
can be studied scientifically with no less 
profit than can the mind. But if the frustra- 
tion which has been foreseen is not dispelled, 
life in the future may be very uncomfortable. 
“Energy and the wish to be effective are 
beneficient if they can find the right outlet, 
and harmful if not—like steam, which can 
either drive the train or burst the boiler.” 
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The Dinner Law: curve relating optimum num- 
ber of speeches to the number of diners. 


Plain Words 


A few plain words on institution dinners 
would not be amiss. The arrangements 
for some of these dinners have been improved 
by experience over the years, but there are 
still a few which disappoint. 

When the number of speeches is more 
than four, or especially if the speeches are 
long, boredom ensues. Consider a member 
who brings a guest. A kind of psychological 
complex develops between them. Both the 
member and his guest are embarrassed by 
the prospect of an evening's conviviality 
being whittled away by “ platitudes in stained- 
glass attitudes,” extracts from Who’s Who, 
definitions from the Oxford Dictionary, 
references to productivity, automation, Her 
Majesty's Ministers, the need-to-pull-together, 
civil servants, the guests, the history of 
the institution, the I-musn’t-talk-shop line, 
I-can’t-end-without....andso on. Embar- 
rassed by the atmosphere which is developing, 
the guest at first pretends he has not noticed 
it. The member, anxious to be a sympathetic 
host, knows that his guest has noticed it. 
He endeavours to put his guest at ease by 
joking about the long speeches. The guest 
responds; he, too, makes a few joking 
comments, but he has to be discreet lest his 
disappointment is too obvious to his host. 
The chain reaction builds up, ending in a 
barely-suppressed babble at every table. 

An important variable in what we might 
call the Dinner Law is the number of members 
plus guests. The higher the total the more 
necessary it seems to be to limit the number 
and duration of speeches. A small party 
will suffer much in silence, but in a large 
assembly those remote from the top table 
soon start talking among themselves. The 
Dinner Law is illustrated by the graph above. 
Its practical significance may be appreciated 
by noting that if, for a given dinner, the 
point corresponding to number of speeches 
and number of members plus guests is 
below the curve, the speakers will do all the 
speaking; if it is above the curve the members 
and guests will take over. The unknown 
quantity in the equation is, of course, the 
unpractised speaker; there is always a risk 
that he will speak for far too long. Such 
speakers seem to become deaf as soon as 
they stand on their feet; they are blissfully 
unaware of the uneasiness they are causing. 
We know: we once committed the same 
sin ourselves, 
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AND THE BRITANNIA BI DGE 


SOME CONTEMPORARY IMPRESSION 


By I. M. F. Hooker 


Amongst the historical papers of Joseph Stenson 
her great-grandfather, Miss Hooker (one of the 
authors of this article), of Bristol, has found two 
of his printed pamphlets and a 16 page letter of 
particular interest to engineers. 

In the pamphlets, the firm of Stenson and 
Company, Patent Iron Scrap Forge Works, 
Northampton, describe their patented corrugated 
bar iron and a welding hammer (Fig. 1).* The 
pamphlets, written by Joseph Stenson (Fig. 2), 
then head of the firm, describe these inventions, 
and are good examples of the direct factual 
advertising of the time. 

Usually, nine plain-surfaced portions of a 
rough bar, cut into pieces, were placed one on 
another in a rectangular pile, heated in a furnace, 
and rolled out into a finished bar. ‘* The cohe- 
sion between the various plain surfaces is seldom 
quite perfect, the finished bar retaining through- 
out the straight line of juncture; and if in forging 
Bar Iron, the tool happens to enter one of the 
joints, or between the edges of any two of the 
pieces of which the bar is composed, a cleavage 
or lamination is produced. 

“*To obviate this defect the Inventors employ 
in the manufacture of their Patent Iron, rough 
bars of a corrugated form; these bars are cut 
into pieces and the pieces placed one on the other, 
the corrugations of each portion corresponding 
with, and fitting into, the corrugations immedi- 
ately above and below...” The top and 
bottom pieces of the pile of nine were corrugated 
on their inner, but plain on their outer surfaces. 
The pile was then subjected to heat and rolling. 
Offering more surfaces for welding and cohesion 


* The pamphlets are undated, but were apparently 
published subsequent to 1851, since the first of the 
six patents granted to Joseph Stenson was No. 13883 
of that year. 


AA Reverberatory furnace in 
which iron is heated prev- 
ious to being rolled into 
finished bars 

B- Furnace door. 

C Patent hammer, resting on 
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E Lifting rod, which is in 
constant motion, and pro- 
vided with a catch for lifting 
the hammer by means of 
stud F 








G Stay which carries friction 
roller 1; this roller is the 
fulcrum on which the edge 
of lifting rod E vibrates: the 
lifting rod is pressed up to 
rg roller by means of spring 


H_ Vertical stay from top of 
furnace to beam overhead, 
which carries driving pulley, 
levers, &c 


K_ Cast-iron block, about 12 in. 
square and 2 ft. high, and 


supporting an anvil, the 
face of which is level with 
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and being rid of any possib\ Straight line of 
cleavage across the resultant bar, finished bar 
iron of much greater strength 


: was asserted 

the inventors. by 
Hitherto, the usual method of weldi 

been to “ take the pile out of the fan 


draw it a considerable distance alo 

to the rolls. During this time, fy. tow 
upon, and between, the plates composing the 
pile, produces an oxidation and a Cooling of the 
iron, which renders the welding imperfect,” 

Stenson was one of the pioneers of the 
Victorian iron age; a Godly, literary, sturdy 
enthusiast for the inventive marvels of his time 
particularly railways—* these innovating lines” 
—and bridge-building. His was the firm that 
made the wheels for the funeral carriage that 
bore the body of the Duke of Wellington in 1852. 
Some of the notable iron-masters were friends of 
his. He was a privileged guest at one of the 
great feats of engineering of the mid-nineteenth 
century. His letter,* dated October 12, 1849, 
describes this event to his “dear Son & 
Daughter.” Being too long to reproduce here 
in full, some of the characteristic, genial, copious 
reflections have been omitted and some of the 
earlier details summarised. The later, eye- 
witness account of ‘the lifting of one of the 
monster tubes ~ of Robert Stephenson’s Britannia 
Bridge at Conway is given in Stenson’s own 
words. 

** | must now tell you that I have been journey- 
ing into Wales . . . You must know that the 
railways of the North & West of England have 
been stretching out their iron finger-nails and 
picking holes in the ragged coats of the Welch 
mountains, & on one of these innovating lines— 
‘the Chester & Holyhead "—it was necessary to 


* A specimen page is shown in Fig. 3. 
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the furnace heating-floor 


I Vertical lever, the lower end 
working in a joint, and the 
upper end made to vibrate 


when pushed back by sliding 
bolt O, and brought back to 
its place by spring P 
M_ Slide working between two 
guards, m m, and lifted by 
means of lever N. 
When door B is raised, and a pile 
of iron brought out of the fur- 
nace on the anvil, slide M is 
lifted, and then pushed back by 
bolt O, by which catch d is also 
thrown back, and the hammer 
immediately falls on the pile 
as it is drawn from the mouth 
of the furnace, and strikes one, 
two, or more blows, as required, 
until slide M is allowed to fall 
below the action of the bolt O 
when hammer C again rests upon 
catch d until the next pile is 
drawn. 


Fig. 1 Stenson & Co.’s patent welding ha r 
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Fig. 2 Joseph Stenson of Luton and Northampton, 
head of Stenson and Co.’s Patent Iron Scrap 
Forge Works. He saw as a specially invited 
oyest the first tube of Robert Stephenson’s Britannia 
R Bridge being lifted into place. 


erect a bridge over the river at Conway.” Despite 
public disbelief in the possibility of such an 
achievement, it was effected by two iron tubes, 
carrying the railway lines over the river to the 
more dangerous interruption ahead. ‘‘. . . at 
16 miles beyond Conway is a wide and rugged 
bottomed branch of the sea, dividing the Island 
of Anglesey from the main land—at this spot, 
& near the village of Menai, is the famous chain 
bridge, built by Telford, who was also the Engi- 
neer of the great mail road to Holyhead—This 
chain suspension Bridge is indeed a noble work; 
the suspension bridge over the Thames at 
Hungerford Markett will give you a_ small 
idea of its structure and grandeur! Exactly 
one mile from this, and over the same water, is 
now in progress the greatest work ever executed 
by wonderful man! It is the * Britannia Bridge’ 
intended as a continuation of the same railway 
(just mentioned) ... the line now unbroken 
except in this one spot, from London to Holy- 
head. 

‘You must now understand that my Friend Mr. 
Amos of the firm Easton & Amos of London— 
sent me an invitation to see the lifting of one 
of the monster tubes of this bridge. Mr. Amos 
is one of the Superintendents of the work and 
has made all the chains and hydraulic press &c.— 
with the pumps & steam engines for raising the 
tubes into their places, on the huge stone Towers 
now ready for their reception—a letter from him 
on Saturday evening reach’d me on Sunday 
morning! (Steam again!) & after going to 
Chapell on Sunday evening as a good Christian 
should do, & getting a good supper as we all 


Ol us like to do, | went and our George with me, 
—to see the lifting of the Tube. 

“We left e (Northampton) by the 11 p.m. 
down mail Rugby, Stafford, & Chester— 
then after ristung through the Conway tube 
which we s ‘is also the fine old ruins of the 
frowning ¢ above it,—by . . . moonlight 


. at abo 
16 miles, wt 
dile* (the 1 
-.. 1ortw 


‘ a.m.—we went on to Bangor— 
eaving * the wonderfull Crocko- 
we . . . walked over the hills 
s, to—‘ the Bridge.’ 








bridge . , 

also cattle. 
mass tremb 
however, np 


the A walk ne mile, however, brought us to 
ae 1 low range of hills, & from 
Telfo ig 1 v the chain bridge of the great 
ee. & iew also of the greater work of 
the greater F »tephenson, a mile beyond it...” 
al sunrise 


‘ went onward to the chain 
and women were passing, as 
lages, & I felt the ponderous 
ath their tread. All at once, 
tations were disturbed by a 


boistrous shout of * Holloa there! why, Stenson, 
my dear Fellow, what on earth brought you here 
so soon this morning?’ * Oh, (said 1) only the 
tea-kettle (the train) which 1 left boiling at 
Bangor!’ 

** It was my friend Amos who, opening the door 
of his barouche, gave my hand one of those 
desperate squeezes so much dreaded by a sore 
finger, and off we went for ‘the works’ first 
calling however upon Mr. Clarke the resident 
engineer under Robt. Stephenson—to whom I 
was introduced—next into a boat, and off again 
over the boiling waters, which at certain stages 
of the tide, are here very rough, from the very 
craggy and rocky bottom,... . 

** We sail’d to the foot of the great Britannia 
Tower, so call’d from being built on a rock in 
the centre of the river, bearing that title. 


LIFTING THE ‘“* GREAT LION ” 


** Now I am in a quandary, for I have not the 
ability to describe this bridge, & I much regrett 
that the great Lion, itself must go undescribed: 
for I could not do even a moiety of justice to 
this grand and noble project,—Its massive 
Towers, of 200 feet in height—one of the 
ponderous tubes, already half way up to its 
destination, & the connecting chains already 
adjusted at each end, the steam up at the two 
engines (one in each Tower) all ready for another 
lift; & waiting only for the two in whose com- 
pany I was;—for the word of command—I 
must just hint to you here, that the great tube 
on which I now stood; having walk’d along it 
from the Britannia to the opposite Tower, weighs 
about eighteen hundred tons! and the chains 
cross head hydraulic ram, & other appendages 
are two hundred tons more; making a gross 
weight of two Thousand tons !! 

‘* After a few questions from Mr. Amos as to the 
state of preparations,—he waved his silk hand- 
kerchief from the tower & which was directly 
answered by Mr. Clarke from the other tower ;— 
all being ready ‘ Give her a little steam—gently 
with her, go steady "—the engines were worked 
simultaneously, & after a few strokes, the 
increasing shrillness of the exhaust steam in the 
blast pipe, told, in unmistakeable language, that 
she began to feel the ponderous load; the tube 
was raised slowly and steadily through a height 
of six feet, this being the length of each sett of 
flat links in the lifting chains;—all was quiet, 
and the silence unbroken; save by the inter- 














Fig. 3 Page 7 of Joseph Stenson’s letter about 
his visit. 
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mittent blasts of steam above, & the gurgling 
rush of the boiling waters below. 

** The tube, I may add, which if reared up in 
St. Pauls Church Yard, would reach 107 feet 
above the Cross!—was raised in 45 minutes, 
& could be done in 15 minutes. After the lift, 
Messrs. Amos & Clarke invited me to breakfast; 
I almost fogett what we eat and drank but while 
memory endures, shall not forgett the effect of 
that glorious sight.—Mr. Amos took us through 
one of the tubes now lying along side of the water 
& ready to be floated off; from the immense 
platform of timber on which it is built; on 
looking through the tube the effect is strange 
& pleasing, & is the most perfect piece of 
perspective probably ever seen,—a long straight 
aisle where, however, the work in the long 
receding roof, & groined at the angles; are an 
exact counterpart of the floor, in what may be 
appropriately call’d the Cathedral of Vulcan! 
The long walk through the tube is rendered 
somewhat laborious by the numerous ribs of 
angle iron which stand up along & across the 
bottom to give the work extra stability; on these 
are rivetted short pieces of angle iron to which 
the longitudinal timbers for carrying the rails 
are to be secured. 

‘** About fifteen hundred men are engaged on 
the work—700 at the masonry, & 800 at the iron 
work; & not the least part of the novelty is 
the long ranges of work-shops; containing the 
various machines for pu(n)ching, straightening, 
& cutting the iron plates; and also massive steam 
machinery for revitting the plates up together, 
many of which were invented purposely for this 
great work. 

‘** Then come the long ranges of wood sheds 
containing what my friend graphically enough, 
termed * pack-thread’ being immense piles of 
cordage, including probably some two to three 
hundred tons of 12 Inch Cables,—used in 
conjunction with the eight great pontoons near 
at hand,—when floating the tubes to the foot 
of the towers.—After a deeply interesting survey, 
of which the above rough scetch will afford you 
but a faint outline;—we returned as far as 
Conway, & were delighted with the interesting 
old Castle in ruins, not the least to be noticed 
is that the great tubular bridge here rests with 
one end into the very foundation of the old Castle 
itself 

There is just room at the bottom of the 
sixteenth (last page) of Mr. Stenson’s letter for 
affectionate leave-taking. Surely it is less a 

parting than a bridging of the centuries of man’s 
creative invention ? 


* 2 @ 


ELECTRICAL ASSOCIATION FOR 
WOMEN 


New Headquarters 


New headquarters for the Electrical Association 
for Women have been opened recently, at 25 
Foubert’s-place, London, W.1. Here members 
can see some of the best examples of modern 
domestic electrical equipment; and in the test 
kitchen new products submitted by the electrical 
manufacturers undergo a six-months trial under 
* field’ conditions. In the case of cookers, 
the tests conform to British Standards Institution 
schedules, but generally speaking other apparatus 
will be tested under the conditions of normal 
domestic usage. 

Although the E.A.W. receives a small sub- 
scription from the British Electrical and Allied 
Manufacturers’ Association, the bulk of its 
financial support is derived from the subscriptions 
of its 12,000 members and it is in no way sub- 
sidised by the manufacturers. The purpose of 
the Association is educational but non-technical; 
to keep women informed of the latest electrical 
developments for the home. The professional 
examinations conducted by the Association, oper 
only to those holding a domestic science diploma, 
are the recognised qualification throughout the 
United Kingdom for demonstrators of electrical 
domestic equipment. 
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ELECTIONS IN THE A.E.U. 


The constitution of the A.E.U. (Amalgamated 
Engineering Union), one of the largest trade 
unions, is a strange combination of the American 
extreme separation of powers and the Russian 
arrangement of society. No doubt this is due to 
the circumstances of the two periods of historic 
change in this union: the formation in 1852 out 
of a number of old craft unions of the Amalga- 
mated Society of Engineers, and the further 
amalgamation in 1920 which gave birth to the 
present A.E.U. The first amalgamation brought 
together a number of jealously separate unions 
and gave to the new Executive Council a greater 
power to exercise discipline over the branches, 
at a time when academic discussion of political 
constitutions was much concerned with the 
relation of the executive and the’ legislature. 
The second amalgamation took place while the 
trade union movement was still influenced by 
the recent Russian revolution, which at first 
appeared to give to a hierarchy of local and 
industrial soviets a degree of democratic power. 
A National Committee was at that time created, 
consisting of 52 members, indirectly elected in 
26 divisions, which meets annually to determine 
policy. Officials and members of the Executive 
Council, whose job it is to carry out negotiations 
and administer the union during the course 
of the year, are not members of the Committee 
and only two or three of them attend it, so 
that there is a complete separation of the power 
to make policy from the responsibility of carrying 
it out. To complete the resemblance to the 
American constitution, there is an elected Final 
Appeal Court, charged with the duty of hearing 
appeals against Executive Council decisions and 
judging whether the union’s rules have been carried 
out. 


ORGANISATION 


The union to-day has nearly a million members, 
including a number in branches in other common- 
wealth countries. In this country it is organised 
in over 2,000 branches which send representatives 
to about 270 district committees from whom 
the divisional committees which elect the National 
Committee are themselves elected. The Presi- 
dent, who is the union’s main national negotiating 
officer, and the general secretary, who has wide 
powers over head office administration and 
finances, are elected nationally and the Executive 
Council consists of seven members elected in 
regional divisions. All these officers, as well 
as national organisers, the regional organisers, 
the divisional organisers and the district secre- 
taries are elected by ballot in the branches every 
three years. Even the delegates to the T.U.C. 
and the Labour Party, to which the Union is 
affiliated, are elected in this way. As a result 
there are always a number of elections in pro- 
gress and it is this multiplicity which helps to 
create the apathy and low polls of which there 
has recently been so much complaint. 

The shop stewards, who to-day play such a 
big part in the union’s affairs at workshop level, 
although officially recognised for this purpose 
since the first World War, play no part in the 
policy making functions of the union, other than 
through their representation on the district 
committees. The various national committees 
and conferences of shop stewards which occur 
from time to time are unofficial and mostly 
Communist inspired. On the whole, although 
the A.E.U. to-day recruits men and women of 
every degree of skill, including the growing class 
of technicians, it is run by its skilled members, 
the majority of whom are among the most 
responsible members of society. The Union 
supports six members of Parliament, all from 
the ranks of skilled men who had held responsible 
positions, including one graduate engineer with 
managerial experience. The balance of political 
opinion of this group is near the centre and 
far removed from that sometimes expressed in 
resolutions of the National Committee. Two 
members held office in the Labour administration, 
Mr. Lee as Parliamentary Secretary to the 
Ministry of Labour, and Mr. Hobson as Assis- 





tant Postmaster General. Large numbers of 
union members throughout the country are 
members of local authorities, and they usually 
include several mayors and Council and com- 
mittee chairmen. 


CONTROL 


Attention has recently been focussed on the 
A.E.U. constitution because of the series of 
elections at present in progress. Mr. Openshaw, 
the present President, is retiring under the age 
limit and the second ballot for his successor is 
taking place between Mr. Carron, at present 
representing Division 5, a very intelligent and 
responsible man, and Mr. Birch, the standard 
bearer of the London Communists. In Division 
5 itself, which includes Sheffield, Derby, Lincoln, 
Rugby and Luton, the first ballot for Mr. 
Carron’s successor is in progress between 
Mr. Hanley, Divisional Organiser of Lincoln, 
and Mr. Ullyat, the Communist Sheffield district 
secretary. A second ballot is also taking place 
for election of an Executive Councilman in 
Division 6, covering South Wales and the West 
Country. Owing also to the death of Mr. Ben 
Gardner who, for thirteen years, kept a tight 
rein on the Union’s affairs as general secretary, 
nominations are now being received for this 
post. There seems to be a general view that 
the likeliest candidate is Mr. John Boyd, at 
present Executive Councilman from Scotland; 
but it is expected that Mr. Joe Scott, the Com- 
munist councilman in London, will also stand. 
In that case he will not be able to stand for 
re-election for the Executive Council and a 
very interesting contest should take place in 
this division which he has held for many years. 
At the present time there are only two Com- 
munists on the Executive Council, so that these 
elections are of great importance for the Union 
and the industry. 

The strength of the Communists in the A.E.U. 
must not be judged from the often ill-thought- 
out resolutions passed by the National Com- 
mittee, on which they have about one third of 
the members. Their strength lies more in a 
number of able candidates whom they have been 
able to put forward for responsible positions. 
Perhaps because of the insecurity and poor 
reward associated with these positions it has 
become increasingly difficult to get good non- 
Communist candidates to stand for them. In 
recent years the Union has lacked firm leader- 
ship at the top; although it must be admitted 
that the Union’s constitution and the insecure 
position of its leading officers demand from a 
President or Councilman very considerable 
courage which needs to be backed by—what has 
often been lacking—a clear and straight-forward 
policy. In spite of the hampering effects of an 
obsolete constitution the power of the Executive 
Council, especially if it is prepared to appeal 
over the heads of the officers of the ill-attended 
branches direct to the members, could be very 
great. There is now a fair chance that a new and 
younger leadership may emerge whose _ ideas 
are more in keeping with actual conditions in 
the industry and with the changed economic and 
social status of their members. 
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ELECTRICAL RESEARCH 
E.R.A. Investigations in 1955 


The thirty-fifth annual report of the British 
Electrical and Allied Industries Research Associa- 
tion exemplifies the wide field of investigation 
that is being covered by that body. The actual 
programme of research, which is organised in 
18 sections, covered such matters as insulation 
and dielectrics, switch and control gear, steam 
and wind power, the transmission of power at 
high voltages, surge phenomena, magnetic 
materials and rural electrification. It was 
pursued during the year under review ona slightly 
expanded scale, but “ attack on some problems 
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gramme on the behaviour of components “nd 
high pressure at high temperatures, 
Research on_ insulation during the yea 
disclosed a new form of instrinsic breakdown 
arising from instability in the electrostatic field 
As a result, existing values of, and theories for 
electric strength will need revision. The indus 
trial significance of this discovery is not yet clear 
but it occurred during research on the propertie, 
of irradiated dielectrics. Another result of this 
work was to show that irradiation enables Poly- 
thene, for example, to retain discharge resistance 
to a much higher temperature. 

It is also reported that the plant for extending 
the Steam Tables to 5,000 Ib. per sq. in. and 1,400 
deg. F. is almost ready. The enthalpy can be 
found to an accuracy of at least 0-2 per cent. 
and dissolved oxygen with ten times the Previous 
accuracy. A new chromium-molybdenum alloy 
shows better oxidation resistance and creep 
Properties at 1,150 deg. F. and interest is being 
shown by industry both in this and in titanium 
alloys in large turbo-alternators. 
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INSTITUTION OF 
ELECTRICAL ENGINEERS 


Annual Report 


The report of the Council of the Institution of 
Electrical Engineers for the year ended March 3!, 
1956, which was presented at the Annual General 
Meeting on May 17, is an interesting record of 
the useful work carried out by that body. The 
problems of increasing recruitment to the 
profession continued to receive attention since, 
as is recorded, the number of new entrants to a 
career in electrical engineering are still insufficient 
to meet the national need. The scheme of 
education announced by the Minister of Educa- 
tion in July, 1955, was received with some 
concern but, as the result of representations by 
the three senior engineering institutions, the 
scheme has since been modified. 

A co-related matter of which mention is made 
is the investigation that has been undertaken 
into the causes of the fall in student member- 
ship. As a result, a number of measures— 
including a film and careers exhibitions—have 
been introduced and seem to have generated 4 
satisfactory degree of interest. Moreover, those 
doing national service will enjoy a reduced 
rate of subscription, and the desirability 0 
Corporate Members encouraging prospective 
members to join the Institution at an early age 
is emphasised. < 

The rate of increase in the membership of the 
Institution was well maintained during the yea" 
under review, the number of members oe 
being 1,978, compared with 2,200 in 1954-5). 
On April 1, 1956, there were 32,886 Corporate 
Members and Graduates on ‘he register, repre 
senting 82-1 per cent. of the to’! of 40,038. 

There seems to have been «ome falling off 
the number of papers suita!'c for reading # 
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Does Deflation Work ? 


It is now emerging which are to be the critical 
factors in reducing the head of steam on the 
industrial system if deflation is to work in 1956. 
There are signs enough that capital investment 
is still forging ahead. The machine tool order 
book has never looked better. Total new orders 
in February, for which figures have now been 
published, were £9-64 million, compared with 
£8-19 million in January (a rather longer month) 
and with £7°18 million in February 1955. 
Total orders in February stood at £104 million 
against £83 million at the same time last year. 
New home orders are increasing slightly faster 
than export orders—but the difference is not 
critical. A more critical fact is that the industry 
needs more skilled and semi-skilled labour. It 
is an industry which should be getting labour 
from a successful disinflationary policy, but this 
is not yet happening. 

Where could the labour come from? Many 
industries hit by the credit squeeze (such as 
motor cars, motor cycles, bicycles, radio and 
T.V. sets, domestic appliances and textiles) are 
hanging grimly on to their core of key men, 
but it is these men that must be moved, at least 
in part, if exports and key capital industries are 
to go on expanding. Some of these industries— 
such as motor cars and domestic appliances—can 
see improved results which make them hold on 
and hope, though they have yet to find out if 
the spring recovery is going to develop, and for 
them the period up to the end of the calendar half- 
year should give the answer. The key factor is 
factory building. There are signs that although 
plans approved are still increasing, the numbers 
of new buildings actually started are faltering. 
If this faltering should become cumulative, 
deflation may get under way rapidly. Fewer 
new buildings started plus continued poor 
results in car sales at home and abroad could 
be a formidable combination. 
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Sir Henry Bessemer 


The essence of the Bessemer process, the 
centenary of the introduction of which was 
celebrated last week during the annual general 
meeting of the Iron and Steel Institute, is that 
for the first time molten steel became available 
in quantity. making possible the great develop- 
ments In sitcom and railway engineering, ship- 
building a ‘ther branches of construction, 
which wer ubsequently realised. Prior to 
1856, broa peaking, engineers could use, for 
bridges an: cr structures, cast iron or puddled 
iron, and f ols and other components, shear 
= — cls. Whereas, in the puddling 
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Lloyds Limited, observed that Lancashire boiler- 
makers were making boilers from plates of 
Bessemer steel in 1859, that shipbuilders com- 
menced to use the material in about 1863, and 
that the London and North Western Railway 
put down a Bessemer steelmaking plant for 
their own use at Crewe in 1869. Abroad, the 
adoption of the process was likewise rapid and 
far-reaching. 

Mr. Mitchell mentioned the names of two 
men who, he said, should be remembered at 
this centenary time, namely, Goran Frederick 
Goransson and Robert Forester Mushet. The 
former demonstrated the success of the process 
when adapted to Swedish methods and materials, 
and the latter showed how to make iron ductile 
when hot, from red-short blown metal, by 
remelting it with spiegeleisen. We do not 
propose to outline again the controversy which 
followed Mushet’s application for a patent on 
September 22, 1856, but it is pleasing to record, 
as Mr. Mitchell has done, that, years later, 
Bessemer not only came to Mushet’s financial 
assistance when in monetary difficulties but 
cordially supported the proposal to award him 
the Bessemer Medal in 1876. 

In conclusion, it is interesting to recall that 
there are several links between Sir Henry 
Bessemer and ENGINEERING. The late Mr. A. T. 
Hollingsworth, who with Dr. W. H. Maw and 
Mr. James Dredge, made us what we are to-day, 
was a relative of Sir Henry. Mrs. A. T. 
Hollingsworth (née Lottie Allen) was a niece of 
Lady Bessemer (née Ann Allen and daughter 
of Mr. Richard Allen of Amersham). Moreover, 
the autobiography which Mr. Hollingsworth and 
other friends persuaded Sir Henry to write, 
and which was extensively quoted by Mr. 
oo; in his lecture, was published by us in 
1905. 
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Progress in Engineering and Steelmaking 


When discussing future possible developments in 
steelmaking in his Presidential Address to the 
Iron and Steel Institute, delivered on May 16, 
Dr. H. H. Burton, C.B.E., of the English Steel 
Corporation Limited, Sheffield, said that in his 
opinion the acid open-hearth process was likely 
to continue for the manufacture of many special 
and alloy steels, and, particularly, large forgings. 
Many of the largest ingots made nowadays were 
intended for the manufacture of hollow forgings, 
such as seamless boiler drums and chemical 
reaction vessels. Hitherto, such ingots had been 
annealed, parted and trepanned to accommodate 
the forging mandrel, and ingots of 270 tons in 
weight had been made and utilised in this way in 
Great Britain. Obvious advantages would result 
if the ingots could be cast hollow in the first place 
and it was interesting to note that some progress 
had been made in this direction. One such 
hollow piece poured recently had a cast weight 
of 50 tons and measured 65 in. across the flats. 
It had a body length of 100 in. and a bore 
diameter of 20 in. 

Indicating what seemed likely to be required in 
plant if the steel manufacturers were to meet 
the needs of engineering in the immediate future, 
Dr. Burton said that there was a need for 
improved forging plant in this country. Although 
Great Britain produced some of the world’s 
largest forgings, the most powerful forging press 
in this country was one of 7,000 tons. Abroad 
there were presses ranging from 10,000 to 15,000 
tons capacity, some of which were capable of 
dealing with forgings of larger sizes than had 
yet been made. 

With reference to the heat-treatment of large 
forgings Dr. Burton put in a plea for the more 
intelligent use of pyrometric control. He said 
that the increased application of pyrometric 
instruments had caused the skill of furnace 
operators in judging both temperatures and 
uniformity in temperature to become a neglected 
art. Obviously, the remedy was to train the men 
in charge of important heat-treatment operations 
to be not only pyrometer readers, but also 
careful and accurate observers. 
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New Break-Through in Steam Turbine 
Efficiency 


Startling proof of a belief long held by the 
British engineers engaged on steam turbine 
research has been provided by two United States 
companies, General Electric and Westinghouse. 
These have announced that each are building 
turbo-generators which will operate at super- 
critical pressures and temperatures and will soon 
be commissioned. The increase in efficiency of 
these turbo-generators is such—they are expected 
to raise the output of electricity from a ton of 
coal by 10 per cent. or more—that the advance 
is being described as a new break-through in 
steam turbine design. Actual figures quoted 
suggest an improvement in the electricity output 
from | ton of coal from 2,900 kWh (present best) 
to 3,450 kWh. 

General Electric are installing a 125 MW set 
at a new power station of the American Gas and 
Electric Corporation at Philo, Ohio, which is 
designed to operate at an initial steam pressure of 
4,500 p.s.i. (the highest pressure currently used 
is 2,400 p.s.i.) and at a temperature of 1,100 deg. F. 
The set will be in operation early next year. 
Westinghouse have designed a 325,000 MW set 
for the Philadelphia Electric Company which 
will operate at the super-critical pressure and 
temperature of 5,000 p.s.i. and 1,200 deg. F. 

It has long been known that greater efficiencies 
could be obtained if steam turbines could 
operate above the critical point where steam and 
water have the same density. The difficulties of 
finding suitable materials to withstand the high 
temperatures and pressures have been the main 
obstacle to a similar advance in this country. 
The small amount of information released so far 
about the American sets indicates that super- 
alloys, based on chromium and nickel, with 
additions of small amounts of stabilisers such as 
columbium and molybdenum have been used 
for the turbine compressor buckets. The cost 
of the sets is said to be substantially higher than 
that of conventional designs owing to the high 
cost of the special alloys, and also because a 
number of additions have to be made to the 
plant. For example, a second stage of re-heat 
had to be added to reach the high temperature, 
new boiler feed pumps were found necessary to 
provide the higher pressure, as well as more 
feed water heaters and a special super-pressure 
turbine section. There is little doubt that such 
developments will take place in this country 
before long, but the difficulty of obtaining the 
required alloys is understood to have slowed 
down the progress of the few companies engaged 
in development work. 
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Heat from the Power House 


Necessity is the mother of invention. When 
Richard Klinger started making water-levels for 
steam boilers he discovered that there were no 
suitable jointing materials for use between the 
glass and the metal. This was in 1886, and he 
then proceeded to develop such a material that 
would withstand the pressures and temperatures. 
With this as a beginning, the firm of Richard 
Klinger Limited, has grown to its present size, 
with factories in this and other countries. 

The jointing that was developed consisted of 
asbestos fibres bonded together with rubber, 
and this is still the main output of the firm. A 
close second to it are the various types of level 
gauges which are now being made ranging up to 
types for very high pressures in the oil industry. 
To cope with the increased demand, a new 
extension to the factory at Sidcup has been 
erected, having a floor area of approximately 
30,000 sq. ft. on three levels. This extension was 
officially opened on May 8 by Mr. Reginald 
Maudling, Minister of Supply, who was intro- 
duced by Miss Pat Hornsby-Smith, Parliamentary 
Secretary to the Minister of Health, and Member 
of Parliament for the Chislehurst district, in 
which the Sidcup factory is situated. _ 

A feature of the new buildings is the use 
for heating the premises of the waste heat from 
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the Diesel engines which drive the power station. 
The cooling-water system is used because this 
supplies a large quantity of heat more or less 
irrespective of the loading on the Diesels; the 
only disadvantage of this system is that the tem- 
perature of the water available is about 140 deg. F. 
and therefore the heating surface has to be large 
in order to obtain the necessary transfer. 

This has been accomplished in the new build- 
ings by using pipes sunk into the floors, except 
in the case of the machine shop where such an 
arrangement would interfere with the bedplates 
of the machines. Radiators have therefore been 
used in this section. 

Although fairly costly to install initially, Sulzer 
Brothers (who were responsible for the design 
and installation of the plant) estimated that the 
cost will be repaid in rather less than four years. 
As an additional precaution to conserve heat the 
northern windows of the new building are all 
double glazed. 

The factory is a very self-contained unit for, 
as already implied, it produces most of its own 
power, draws its own water from two wells 
within the grounds, and even supplies the canteen 
from its own farm, which is behind the main 
building. 

In his opening speech Mr. Maudling empha- 
sised the dependence in this country on the 
medium size factory (Klinger’s employ approxi- 
mately 650 people) which seems to be the basis 
of industry. It was notable that in the medium 
size range, good relationships existed and special 
needs could easily be catered for: Richard 
Klinger Limited, had a very good export record, 
approximately half of their products going 
abroad directly and an unknown quantity 
indirectly, and were meeting foreign competition 
on its own field. The range of products has 
now extended beyond the original jointing 
material to such fields as silicone rubbers and 
mouldings in P.T.F.E. Another line is a 
plastic-faced material for working surfaces which 
will withstand a hot iron or a cigarette without 
damage. 
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Productivity in Freight Handling 


Perhaps the most important conclusion of the 
British Productivity Council’s recently published 
* Review of Productivity in Freight Handling ” 
is that in the road transport industry, which 
handles about three-quarters of British domestic 
freight traffic, any improvements in freight 
handling achieved by modernised loading and 
warehousing systems are, unhappily, largely 
offset by the serious inadequacy of Britain’s 
roads. This situation can only be remedied by 
the large-scale construction of new highways 
and calls for action by the Government. 

The review surveys recent improvements and 
shortcomings in freight handling by British 
Railways, by road transport operators, and at 
the docks. In all of these there have been 
noticeable increases in productivity since the 
second World War, in some instances by as much 
as four or five times; these improvements have 
been brought about by the adoption of the pallet 
system, particularly on the railways, and the use 
of fork lift trucks; by the increasing use of bulk 
transport vehicles on the roads and improved 
rolling stock on the railways; by better ware- 
house facilities; and by the wider use of mech- 
anical handling equipment at the docks. 

_ There are, however, still many areas in which 
little improvement in productivity has taken 
place, sometimes due to the indifference of 
management and sometimes because the opera- 
tives will not accept the idea of redeployment 
following the introduction of new equipment. 
In the docks, particularly, there is some difficulty 
in achieving the co-operation necessary between 
workers and employers. It is probable, too, that 
better results could be achieved if more attention 
were paid to work study of the conditions under 
which freight is handled, a point which has 
already received attention from the British 
Railways Productivity Committee. And, 
although there have been improvements in 
individual sections of the freight-handling indust- 


ries, there is a need for closer integration between 
the various forms of freight transport and for 
the development of standard interchangeable 
equipment. 

The review can be obtained from the British 
Productivity Council, 21, Tothill-street, London, 
S.W.1, price 2s. 6d. 
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Wanted—Accurate Design Data 


Speaking at the six-monthly luncheon of the 
British Gear Manufacturers’ Association, Dr. 
H. E. Merritt remarked that facts and arguments 
were by no means the same thing, and facts 
about gear design and engineering data in 
general varied so much from place to place 
and from time to time that they had more in 
common with arguments. Published values 
for bending stresses of certain materials, for 
instance, changed each year so that the variation 
seemed to be about 1-04 per cent. per annum. 
Conferences and discussions seldom produced 
any definite results; they were, he said, quoting 
Samuel Johnson’s Rasselas, occasions on which 
people would * unbend their minds and compare 
their opinions,” but at the end “ neither party 
could remember on what their thoughts began.” 

It was time that a code of design practice was 
formulated; at present a little positive evidence 
was called upon to go a long way. There was 
no difficulty in drawing a smooth curve through 
two points; nowadays it was frequently the 
practice to draw a family of curves through one 
point, and afterwards the point became relatively 
insignificant. There was certainly a shortage 
of information, but at least it would be a step in 
the right direction if the work already available 
were properly collated, and then something 
practical for everyday life might come of it. 
It was in fact one of the functions of the B.G.M.A. 
to bring the practical needs of industry before 
the eyes of research teams. 

The luncheon was held on May 15 following 
the presentation of a paper on “* Some Aspects 
of the Loading of Gears and Roller Bearings,” 
by Mr. W. J. Davies, chief transmission engineer, 
Aero Division, Rolls-Royce, Limited. 
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Gas-Turbine School 


A true story told at the School of Gas Turbine 
Technology concerns the engineer who attended 
one of the school’s three-week courses and then 
went home and built a gas turbine of his own. 
The unit proved so successful that a slightly 
modified version is now made commercially. 
No anecdote, however, is necessary to confirm the 
remarkable contribution made by the school 
to the growth of gas-turbine science, and the 
pre-eminence of Britain in this field both as to 
fundamental knowledge and ingenuity of design 
may to some extend be traced to the school’s 
existence. 

Founded in 1944 to instruct dominions air 
force personnel in the application of the gas 
turbine to aircraft propulsion, the school has 





The School of Gas Turbine Technology at 
Farnborough, Hampshire. 
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, : ' engineers, who 
are available for consultation «ind for the desi 
of gas turbines and allied equipment. ” 


By virtue of this arrangement the school js 
served by instructors who are also Practising 
engineers and in touch with the most recen: 
developments. It is also extremely well equipped 
possessing more than twelve gas turbines to. 
gether with a comprehensive range of com. 
ponents and various test rigs. Post-graduate 
courses in either aero-engine or industrial. 
turbine design last for three weeks, while a prac- 
tical course of two weeks’ duration, and advanced 
courses of one week, are also held. 

It is perhaps unfortunate that residential 
courses of this kind covering other aspects of 
engineering science are not available, for it js 
important, if Britain is to retain her place among 
industrial nations, that engineers should occa. 
sionally have the opportunity to return to their 
studies in order to keep abreast of new develop- 
ments. If such courses were to be widely 
adopted, the school at Farnborough Place 
would provide the perfect model. 
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New Economic Enterprise ? 


Largely unnoticed during the past fortnight in 
the midst of all the fracas about the automation 
‘** strike * and the under-water spying, the “ three 
wise men” came to Paris—Mr. Dulles, Mr. 
Selwyn Lloyd and M. Pineau. They came on a 
mission labelled ‘* the most important task since 
the foundation of N.A.T.O.” They discussed 
with their colleagues from other countries the 
future of N.A.T.O. as a means of implementing 
a new Western policy to counter the Soviet 
Union’s * peaceful co-existence” coupled with 
what may become highly aggressive economic 
and political infiltration. The first call for a 
new policy was made at the end of last month 
by President Eisenhower, who urged a massive 
and sustained effort by the West to meet the 
aspirations of under-developed countries for 
political independence and progress. This was 
promptly followed by a proposal from Mr. Dulles 
to extend the dormant economic and political 
functions of N.A.T.O. to meet the Soviet 
pressures both within the Atlantic community 
and in other parts of the world. Mr. Adlai 
Stevenson backed both and urged that more 
economic aid should be made available by the 
United States but channelled through the 
United Nations, without which it would not be 
litically acceptable. ‘ : 
P The iaien of the three senior foreign 
ministers was not easily accomplished and it 
difficult to predict what the next move will be, 
but fairly certainly it will be an economic 
offensive through one of the political . 
isations set up by the West since the end of “ 
war: N.A.T.O., the Colombo Plan of oe 
Baghdad Alliance. The American belief in = 
necessity of channelling such aid through - , 
organisations or through the United a. 
most strongly held. This coul: mean 4 ‘ 
participation by British and © ver Pagan 
concerns in the development sc" ies 19 > gel 
developed countries than has cen t 
so far. , 

A recent analysis of United St 
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xhaust Fumes 


There has heen argument in this country, 
brought to h by the recent Clean Air Bill, 
as to how 1 pollution is caused by the gases 
of motor cles. The problem, of course, 
exists in 0 countries as well, and various 
methods ar being undertaken to try and 
estimate it. “luch work was done during the 
smog periods on the identification of the causes 
of pollution but the results of the enormous 
amount of data collected are not yet fully 
available. In this country the Royal Automobile 
Club have appointed a sub-committee to inquire 
into the matter and on that Committee are 
members representing the Road Haulage Asso- 
ciation, London Transport, the taxi companies, 
and many other users of vehicles, as well as a 
number of technical members. The Committee 
meets regularly with the intention of trying to 
obtain cleaner exhausts by persuasion rather 
than by legislation, and they are supported in 
their efforts by Government Departments. In 
the United States of America it is now announced 
that an agreement has been made between the 
Bureau of Mines and the Co-ordinating Research 
Council under which the Council will finance 
intensified studies on the analysis of exhaust 
gases from the point of view of air pollution, to 
the extent of 36,000 dols. this year. This will 
supplement other work already under way at 
the Bureau’s experimental station at Bartlesville, 
Oklahoma. The experimental study will attempt 
to determine whether gas chromatography can 
be adapted to the analysis of gases. The method 
requires smaller samples than are needed for 
some others and can be carried out very 
rapidly. 

















































x * * 
C.1.M.A.C. 


To further the spread of knowledge of work in 
Britain on internal-combustion engines, a com- 
mittee was formed in September, 1954, to secure 
and maintain United Kingdom representation on 
the permanent committee of the International 
Congress on Combustion Engines (CIMAC) 
and particularly to encourage the participation 
of United Kingdom interests. The first report 
of the British committee has now been published. 
It would appear that the two main objects have 
been well accomplished for a delegate has been 
present at all the meetings of the permanent 
committee since October, 1954, and the United 
Kingdom participation in the Hague Conference 
of 1955 was arranged by the body. The dele- 
gation at the Hague was the first official one from 
the United Kingdom and totalled over 100; 
it_ was the second largest visiting contingent 
present. 

Three papers were accepted from United 
Kingdom sources for the Hague Congress; as 
4 proof of further progress, when the papers 
committee met in March of this year to consider 
Synopses submitted by the supporting countries 
i connection with the 1957 Congress, no less 
than 12 papers were submitted by United 
Kingdom authors, and of these, five were 
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are clear enough. Passenger vessels are expensive 
and delays in delivery make them vulnerable to 
large changes in the expectation of their earning 
power. He is a brave shipowner to-day who 
will take a strong view on the 25 years’ prospect 
of a Passenger ship on a competitive sea route, 
especially if that route is open to air competition. 
Beyond the oil-burning, and gas-turbine ship, 
too, lies the atomic age which may yet revolution- 
ise sea travel in the next two or three decades. 

Under such conditions, a policy of canny 
replacement rather than bold innovation is 
likely to commend itself. The latest example 
of this is the £12 million of new tonnage expected 
to be placed shortly by Royal Mail Lines, 
representing three vessels of about 17,000 tons 
each. These, at about 3,000 higher gross 
tonnage each than the four vessels they replace, 
will altogether represent a smaller tonnage— 
51,000 tons against 56,000 tons. As would be 
expected, they will be bigger, faster and have 
better amenities, but they are hardly likely to 
represent a revolutionary approach to the River 
Plate trade. 

In this context of caution, it is of interest that 
the Queen Mary, 20 years old this year, is being 
given a new lease of life with the installation, 
at a considerable cost, of Denny-Brown anti-roll 
stabilisers in 1957. This suggests that the ship 
is possibly destined for a life of 25 or even 30 
years and the the replacement decision on her, 
and on her younger sister, has been postponed 
for a few years. It is an understandable attitude 
when over 160,000 tons of shipping are involved. 


* * 


Cans, not Tins ? 


Our transatlantic cousins, who exhort us so 
earnestly from holiday resorts in Puerto Rico 
and Hawaii to put an end to our outmoded 
colonialism, are getting a bit worried by the 
possibility of our taking their advice in Malaya 
before they have got a substitute for tin. They 
might, of course, put the reserves of Fort Knox 
to good use by gold plating their steel strip, but 
meanwhile some economically less exciting 
expedients of considerable technical interest are 
in hand. One of them, according to a recent 
announcement by the American Can Company, 
is known as margin plating and involves plating 
only the narrow margins of steel strip which 
form the soldered sideseams of cans. The 
company is already producing cans for coffee 
and pet foods by the new process and expects 
soon to install equipment for using it on beer 
cans. 

During the war lacquered steel was, of course, 
used for many cans owing to the shortage of 
tinplate and, although life of the can would 
probably be shorter, there seems to be no funda- 
mental objection, except possibly in the case of 
the more acid fruits. Aluminium-coated steel 
was also used as a tinplate substitute during the 
war (produced, so far as we are aware, by passing 
steel strip through a bath of molten aluminium, 
analogous to hot-dip rather than electrolytic 
tinning) and appears to be still used to some 
extent. Another possible alternative to tinplate 
is an aluminium-coated steel strip technique 
developed by the Continental Can Company who 
are believed to be working along lines using a 
vacuum-coating technique. 

Such technical developments, if they were 
introduced on a large scale, would obviously 
have a very serious effect on tin consumption, 
about 40 per cent. of which goes into tinplate. 
They would also have a serious effect on the 
balance of payments of the whole sterling area, 
let alone Malaya itself, which has already had 
to face the effects of competition from synthetic 
rubber. 


ee. FF 


Ruins of the Future? 


According to the annual report of African and 
European Investment, the Orange Free State 
gold mines have so far involved a capital invest- 
ment of £167 million, of which about £95 million 


391 


(57 per cent.) has geen contributed by the Anglo- 
American Corporation Group. One of the 
characteristics of all industries, nowadays, 
including mining, is that the minimum essential 
machinery and plant to do the job in hand repre- 
sents a constantly decreasing proportion of the 
total capital required for the purpose. Even 
though towns like Welcom and Odendaalsrus 
make an amazing contrast to the bare veldt 
from which they sprang so very few years ago, it 
is still not easy to get people (especially key 
technologists and technicians) to go and live 
there, and a large part of the capital has been 
spent on civil engineering unconnected with 
mine or mill, as, for example, on housing, 
hospitals, clubs, gardens and other amenities. 
The lives of the mines are limited, possibly to an 
average of 50 years, and all started about the 
same time, but there is not yet, at any rate, much 
prospect for secondary industry in the middle of 
the O.F.S., though industry has before now been 
attracted to centres of population which offer no 
other good reason for them. Is Welcom to 
be the Merthyr of the Twenty-first Century or 
will the whole of white Southern Africa have by 
then been engulfed by a tide of racial hatred, 
leaving the head-gear of the O.F.S. mines in 
much the same condition as the ruins of 
Zimbabwe—and the surrounding civilisation at 
about the same level as when Ruins of Africa 
Limited was first filed with the Registrar of 
Companies ? 

On the whole the capital sunk in the O.F.S. 
mines has been well spent. Freddies seemed 
until recently to be the outstanding exception, 
though the future of a few other properties such 
as Loraine and Merriespruit seemed a bit 
dubious. Now there are cautious rumours of a 
little clearing even in Freddies’ gloomy forest, 
though whether the company wil! get out of the 
wood without yet another capital reconstruction 
is another matter. At any rate the rise in Free 
State Geduld shares will benefit Freddies’ 
still-substantial holding, and it seems possible 
to hope that this time the rise really is based on 
values encountered in the “ rich patch.”” Most 
who invest in gold mines seek a capital profit, 
and so far more of the capital profits have gone 
into the coffers of the mining finance houses 
than into the overdrafts of investors. Despite 
the high rate of output of “ suckers” they will 
not put up another £167 million on that basis. 


* 2 @ 


Airline Operations 

Profitable air transport operations depend on a 
full payload for available aircraft and keeping 
them in the air as much as possible. A corollary 
to this might be to find a formula which will 
combat seasonal fluctuations. In this respect, 
the results of the British and Dutch airlines show 
some interesting contrasts. 

K.L.M. Royal Dutch Airlines, who offer 
world-wide passenger and freight services, earned 
£1-75 million net profit in the year ended 
December 31, 1955, but carried only 725,000 
passengers. While this represented a 6 per cent. 
increase over the previous twelve months’ 
figure, it is still only one-third the number of 
passengers carried by British European Airways, 
which concentrates on short runs between Euro- 
pean terminals. Yet B.E.A. earned only £500,000 
net profit in the year ended March 31, 1956. 
The explanation lies in part in the fact that 
B.E.A., who make a sizeable profit in the peak 
tourist season, lose heavily in overheads when 
the Viscounts and Elizabethans (which are 
expected to earn £47,500 a month and £35,000 
a month each respectively in the coming summer 
season) have excess capacity in the off-peak 
winter months. K.L.M., meanwhile, probably 
maintain a steady revenue all the year round. 
This is not only because there is far more regular 
business and less seasonal tourist traffic on 
transatlantic than intra-European flights, but 
also because they spread their risks by carrying 
a relatively large amount of freight. In 1955, 
for instance, K.L.M. aircraft flew 139,250,000 
ton-miles compared with B.E.A.’s total of 
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7,548,000. But these are all matters of degree; 
B.E.A. must not be thought to be ignoring freight 
traffic. Although their absolute amount carried 
is small compared with K.L.M., their increase 
of 32 per cent. over the amount carried in 1955 
compared favourably with K.L.M.’s increase 
of 15 per cent. 

B.E.A. were also not without troubles outside 
their own control last year. The chairman, 
Lord Douglas of Kirtleside, commenting on the 
net profit figures, has said that the French air- 
terminal strikes in November and December, 
1955, are estimated to have cost the company 
£100,000. To this factor must be added the 
effect of the economic situation in this country 
on winter tourist traffic, and the political situation 
in Cyprus and Greece. Actual revenue during 
the past year, at £21-5 million, in fact compares 
favourably with the K.L.M. figure of £34-8 
million, when considering the wider scope of the 
latter’s activities. The fact still remains that 
K.L.M. were able to allot about £1 million to 
reserves, and reserves are critically important 
in this highly competitive industry. 


x * * 
Oil Reserves and Refining Problems 


The world’s proved oil reserves are becoming 
concentrated at a high rate in the Middle East. 
At the end of 1955, “ published proved” oil 
reserves in that area were 16,800 million tons 
compared with 4,000 million tons in North 
America. This fact and a most useful com- 
pendium of other oil statistics were published 
last week by the British Petroleum Company 
Limited in a Statistical Review of the World 
Oil Industry, 1955. The figures also emphasise 
the growing problem of balancing refining 
through-put to meet the demands of the world 
market. 

Total demand for refined oil for the world 
as a whole went up by 11 per cent. during last 
year. In the United States oil consumption 
rose by 8 per cent. following the economic 
recovery. The largest rate of increase, however, 
was in Western Europe where the advance was 
17 per cent. Certain basic issues emerge from 
this. First, the United States is now an import- 
ant net importer of oil, the two largest exporting 
areas being the Middle East and the Caribbean 
in that order. The biggest importing area, 
however, remains Western Europe. In 1955, the 
latter imported 115 million tons, the U.S. 
64 million tons. 

While world oil consumption (crude equiva- 
lent) went up I! per cent. from 756 million to 
786 million tons, world refining capacity advanced 
by less than 5 per cent., compared with 9 per cent. 
in 1954. If the re-opening of the Persian oil 
refinery is excluded, there was hardly any increase 
in capacity west of the Iron Curtain. Thus sales 
of refined oil are overtaking capacity fairly 
quickly. More than that, the demand, especially 
from Western Europe, is for the heavier oils 
(as opposed to petrol) due to the chronic shortage 
of solid fuel. Refinery capacity is thus not only 
losing ground as sales increase; it is also getting 
out of balance. Even the flexibility of the 
catalytic cracking process cannot be pushed too 
far and the question of what kind of new plant 
is wanted and where to put it, near the market or 
near the oilfield, is now renewed after a decade 
of quiescence. 


* @ se 
Rise of the Plant Engineer 


The contribution which the plant engineer has 
made to progress in the past, and will make in 
the future, was the theme of the 9th annual 
conference of the Incorporated Plant Engineers, 
held at Harrogate from May 16 to 18. Mr. 
L. C. J. Bayley, A.M.Inst.Pet.. who was 
installed as the Plant Engineers’ president at 
the opening of the conference, said that in the 
ten years since the I.Plant E. was founded, the 
membership had grown to about 3,000, and that 
there are now 18 branches in the United King- 
dom; others exist overseas, and an arrangement 
has been concluded for a member in West Africa 


to become corresponding member for that area. 
Of the future, Mr. Bayley said that the Incor- 
porated Plant Engineers had set high standards, 
and he ventured to prophesy that within the next 
ten years they will have become a chartered 
institution, with a membership of at least double 
the present figure. 

Two papers were presented on “ The Plant 
Engineer and Work Study,” the first by Dr. 
J. E. Faraday, and the second by Mr. G. H. Case, 
A.M.L.Mech.E. In the discussion which followed 
the two papers, some interesting points emerged, 
not the least of which was the fact, mentioned by 
Dr. Faraday, that the critical examination of a 
process or operation, which is a vital stage in 
basic work study procedure, has been known to 
disclose that the operation was entirely unneces- 
sary, in spite of the fact that it had been carried 
out for years. The question of redundancy was 
raised, and it was pointed out that progress in 
applying work study might have to depend upon 
the rate at which men could be found other 
employment. Mr. Case mentioned a_ large 
capital development programme with which he 
was associated, in which work study was of the 
greatest importance, as it enabled extra work to 
be done without extra labour, which could not 
be obtained. 

Mr. Richard H. Morris, editorial director of 
Plant Engineering (Chicago), gave his impressions 
of the conference. He said that the problems 
facing the plant engineer in both Great Britain 
and the United States were very much the same. 
Ten years ago in his own country the plant 
engineer was not recognised. A survey of 
educational institutions made at that time showed 
that the majority had no courses of interest to 
plant engineers. To-day, as in Great Britain, 
the plant engineer was firmly established, with 
his own institution. It was a matter of interest 
that the American Institute of Plant Engineers 
was very largely modelled on the British organ- 
isation. Mr. Morris said that the problem of 
attracting suitable young engineers to the pro- 
fession was the same in both countries, and he 
asked for everything possible to be done to this 
end. A conference such as the one he was then 
addressing could be of value in this connection 
if it contained items of special interest to young 
men. 


= * & 


Industrial Films 


The conference on Films as an Aid to Manage- 
ment organised by the industrial committee of 
the Scientific Film Association, and held at 
Ashorne Hill, Leamington Spa, from May 16 
to 18, revealed that the film has an important 
part to play in industry. This point was made 
apparent in the opening address by Mr. J. P. 
Martin-Bates, managing director of Production- 
Engineering, Ltd., who referred to the fact 
that while the film is notable for its clarity 
the spoken word is notoriously ambiguous. In 
view of the fact that management in any field is 
both an art and a science, combining the receiving 
of knowledge on the one hand and the passing on 
of this knowledge on the other, it would seem 
that the film, if well made and wisely used, can 
render the passing on of knowledge more 
effective. Mr. Martin-Bates referred to the 
subject of automation, and asked could not the 
film have been used by management to prepare 
the workers for its coming? 

Sir Arthur Elton, from his wide experience of 
the documentary film, gave much valuable 
information to those contemplating the making 
and using of films in industry. He said manage- 
ment must ask themselves why the film is being 
made and who is going to use it, before embarking 
on actual production, and must co-operate 
with the film maker in the initial stages. Sir 
Arthur left his hearers with the important 
proviso that the film must be used as an instru- 
ment with a purpose, and not as an excuse for 
wasting time. One of the most telling speeches 
of the conference came from Mr. L. Gould- 
Marks, of the Visua Aids Section of the Euro- 
pean Productivity Agency, who gave a fascin- 
ating account of the work of the Agency and 
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TURBOJET PROSPECT 


The largest of to-day’s turbojet 


probably too large for optimum specific weight, 
and the trend for increasing thrust has probably 
reached its peak. These are the views Mr. 
James Hodge, chief engineer of Power Jets 
(Research and Development), Limited, expressed 
in the final lecture of a post-graduate aero-engine 
design course held at the School of Gas Turbine 


Technology, Farnborough. For 


working in the 600-800 m.p.h. cruising range, 
Mr. Hodge foresees a prosperous future for the 
bypass type of engine which, like the pure 
turbojet, can profit in terms of thrust-to-weight 
ratio by the use of higher turbine inlet tempera- 
tures; but, unlike the turbojet, its specific fuel 
consumption will not be adversely affected. 
The bypass engine, moreover, is much less noisy 
—a characteristic which, Mr. Hodge considers, 


must in the future receive more 


than it has hitherto. Although not concerned 
with rocket motors, Mr. Hodge drew attention 


to the possibility of applying the 


ciple to the rocket, by using a ducted fan in the 
rocket exhaust to draw in air, reducing the jet 


velocity and increasing propulsive 


There will be a closer integration of airframe 
and engine, with the latter contributing directly 
to lift. This is another reason for favouring 
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large ones. Unless extremely light 
engines can be developed purely 
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dox engines for forward flight—there seems 4 
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\TION OF DEEP-DRAWING 
PROPERTIES 


trawn from a circular blank is con- 
he simplest example of its type. The 
ction in deep drawing is that at which 

punch load developed during the 
drawing cycle 1s equal to the strength of the cup in 
tension. Chung and Swift'* have calculated punch 
loads with very great accuracy, but the calculation 
even for one material is very lengthy. By using 
some of their results and a number of approximations 
however, it is possible to produce a fairly simple 
formula for punch loads giving sufficient accuracy 
for most purposes. The strength of the cup walls, 
on the other hand, can at present be calculated only 
approximately, and this is the most serious theoretical 
limitation. Practical difficulties are the determination 
of the true stress-strain curves for sheet in com- 
pression and the measurement of the coefficient of 
friction under deep-drawing conditions. 

The total punch load includes that due to friction, 

the tension required to pull the sheet over the die- 
profile radius, and the major load imposed by the 
circumferential compression required to form the cup. 
The latter depends on the work hardening of the 
material and the geometry of the cup. As drawing 
proceeds the load at first rises because of work- 
hardening but the amount of material being deformed 
is decreasing, so that the load reaches a maximum 
part-way through the stroke. 
Stress Due to Plane Radial Drawing.—Considering 
plane radial drawing only (Fig. 18), and ignoring 
friction and bending over the die-profile radius and 
stress in the “ thickness” direction, it can be shown 
by equating forces on a particular element at any 
stage that 
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where 
p, ~ radial tension, ' 
p, — circumferential compression, 
t current thickness of the element, 
and r current radius of the element. 


Although the blank thickens up considerably 
during drawing, the variation across the flange at any 
instant is less than 5 per cent., so that for obtaining 
the value of p, at a given instant the thickness term, 
t ; 

Pr ~ , can be ignored. 

Von Mises’ hypothesis for yielding in this case 
becomes 

P,* Pi Ps + ps? = f? 


where p, and p, are maximum and minimum principal 
stresses and f is the simple tensile (or compressive) 
yield stress. This equation is difficult to handle, so 
a Straight-line relation, a modification of Tresca’s 
maximum shear-stress criterion, is used, namely 

Py Ps 110. 

This is the best approximation to von Mises’ curve, 
and although the maximum difference between this 
and von Mises’ criterion could be up to 10 per cent., 
over the range of tension and compression in plane 
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radial drawing, the difference is very small. Hence 


dr 
dp, 1-10 / . 
The true radial tensile stress in the material at the 
mean cup-wall diameter at any stage, py», is thus 


Rp 
Pre = 10 (t 


mean radius of cup walls = punch radius 
4 sheet thickness. 
ro = Current radius of the rim of the blank. 
7 the material does not work harden, f is constant 
an 


where 
R, 


ro 
Ry 

When f is not constant, the above equation may 
be evaluated by taking a mean value /,,, between that 
for the metal at the rim (which has received the 
least work) and that for the metal at the mean cup- 
wall radius at the considered instant (because this 
has received the greatest work in the early stages of 
the draw where the maximum load is reached). 
“he equation may then be written 


Pre 1-10 f log, 


ro 
Ry - 
The quantities ry, and Rp are known; it remains to 
evaluate f,,. 

At any given instant, each element will have 
extended in the radial direction and compressed in 
the circumferential direction. Hill'® has stated 
that the representative strain (the strain analogue 
of the root mean square shear stress) received by 
each element is directly proportional to the true 


Prev = 1°10 fn log, (1) 


, ; , R ve 
circumferential strain, log, ry to within 3 per cent. for 


reductions in deep drawing of up to 50 per cent. 
where R is the original radius of the element. This 
means that the current yield stress of any element, 
whatever deformation it has experienced, corresponds 
to the circumferential strain received. At the 
considered instant, the circumferential strain of the 
rim is known; that of the element at the mean-cup- 
wall radius can be determined if its initial radius is 
known. 

The original radius of the element at the mean 
cup-wall radius at any given instant is given by the 
following formula (derived from the constancy of 
volume of the element) 


R ee R,*) co 
ty 


R,? 


where f, original blank thickness, 
bm mean blank thickness at the considered 
stage, 
x. initial blank radius. 


All the quantities in this expression are known 
except f,,. Chung and Swift'* (Fig. 19) have calcu- 
lated the thickness strains, due to plane radial 
drawing only, of materials with various strain 
hardening characteristics. If the values for 7, are 
taken from the average curve between that for a 
non-strain hardening metal (which the harder 
tempers approach) and that for soft aluminium, the 
maximum error in the value of ¢,, for any aluminium 
alloy is + 1 per cent. At the point at which the 
maximum load occurs the error is a maximum of 

} percent. Thus /,, can be established with neglig- 
ible error, and R can be evaluated. The radial 
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Fig. 19 Development of 

thickness strain due to 

plane radial drawing (from 
Chung and Swift). 


393 


FORMABILITY OF ALUMINIUM ALLOYS 


Ab, dp, 





@4e8s) 


“ENGINER RING 


Fig. 18 Plane radial drawing. 


Strains of the rim and the element at the mean cup- 
wall radius at the considered stage can be calculated 
and the corresponding value of /,, obtained from the 
true stress-strain curve. 

Stress due to bending and unbending over die 
radius.—Chung'* has shown that the radial stress py» 
required to pull the sheet over the die profile radius, 
i.e. to bend or unbend it, using Tresca’s yield criterion 
is given by 


Pr = Fa 
- 
where t current sheet thickness, 
f yield stress, 
R,, radius to neutral axis of sheet = die 


_ profile radius + 4 sheet thickness. 
When von Mises’ criterion is used this becomes 


1-155 ft 
Pr 4R, ° 


For simplicity, the value of f for the material at the 
mean cup-wall radius, fyp, can be taken for bending 
(this will tend to give slightly high results, as the 
metal at the beginning of the die-profile radius will 
have a slightly lower yield stress than that at the mean 
cup-wall radius). According to Chung and Swift's 
curves, at maximum load the value of f at the mean 
cup-wall radius is not much greater than the original 
blank thickness, and as the load due to bending and 
unbending is only about 10 per cent. of the total load 
errors in using 7, will be small. Comparison with the 
more accurate (and more complex) formula of 
Chung and Swift'* shows an error of about 3 per cent., 
which is negligible. 
If R, is 107,, the formula becomes 


1-155 fap ; 

Pr 40 = 0-029 fur. - (2) 
Stress Due to Blank Holder Load.—The blank holder 
load H may be considered as being concentrated at 
the rim, because this is the thickest part of the 
flange. The radial tensile stress at the rim due to the 


: H , , 
blank holder load is ~ ? where 4 is the coefficient of 
o . . 
friction. The radial tensile stress in the material 
at the mean cup-wall radius, pyr, is given by 
wH 
Pur wR, tu 
where f,)» is the thickness at the mean cup-wall 
radius. 
Since fy,» is not very different from f, 
wH 
WR» ty” 
Stress Due to Friction.—\n computing the stress at 
the die radius, allowance must be made for the 
frictional component. The ordinary slow-speed 
transmission-belt design formula can be used here 


Pur G3) 


T, = T, e+ 
where T, applied tension = p’rpy 
T; back tension = Pry + Pur + Pw (ie., the 
sum of the stress due to plane radial 
drawing, the blank-holder stress, and 
the stress due to bending over the die 
radius) 
0 total angle of contact = 7/2 
whence 
Pree e#*/2[ pry + Pov > Pr) 
s w/2 | 1- ro, #wH 
oe [1 10 fun log. + 
0-029 fur]. (4) 


Total Stress. —After being drawn over the die radius 
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Fig. 20 The ironing process. 


the sheet is unbent to form the cup wall. To obtain 
the total stress the component due to unbending 
must be added to p'yx». The stress required to 
unbend the sheet is 0-029 /),», hence the total true stress 
in the material at the cup wall radius, py;», is given 
by 


. ro wH 
Prev = e# 7/2 (1 ‘10 /,, log R, ‘eR, a 


(e 7/2 + 1)0°029 fay. (5) 


pw, the nominal stress (1.e., on original thickness) 
in the cup wall adjacent to the punch, is therefore 


bn ro wH 
' ve 7/21 1-10 m log, 
_* ( lo , . Rp 7Rp a) 


+ (eu */2 + 1) 0-029 far. (6) 


FORMING LIMITS 

The limit of formability in deep drawing may 
usually be regarded as the maximum reduction without 
tensile failure. The calculation of the strength of 
the cup in tension requires a knowledge of the exact 
position at which failure takes place, in addition to 
the amount of work and thinning received by the cup 
walls and the friction conditions over the punch- 
profile radius. Moreover, the failing load and 
position of fracture will be uncertain in the early 
part of the draw, before the parallel walls are formed. 
For simplicity the strength of the cup walls is taken 
as the simple ultimate tensile stress of the unworked 
material, failure being assumed to take place in the 
walls near the junction with the punch-profile radius. 
To calculate the maximum percentage reduction 
obtainable in deep drawing, the stresses due to the 
punch loads are calculated for various stages of the 
drawing cycle for a given reduction, say 50 per cent., 
and the maximum stress for this reduction obtained. 
The calculations are repeated for other reductions 
until the maximum reduction at which the maximum 
stress does not exceed the ultimate tensile stress 
of the material can be obtained by interpolation. 

This has been done for a number of alloys and 
values are compared with experimental results for 
fairly thick sheet (and consequently low blank 
holder pressure) in Table 2. (Lower results would 
be obtained with thinner sheet where blank holder 
pressures must be high.) It will be seen that although 
individual results do not always correspond closely, 
the theoretical and experimental values agree in 
general trend. First, the various tempers of the 
H20 alloy are all shown to have very similar 
* drawability ” in spite of widely different mechanical 
properties. Also, the improvement in deep draw- 
ability on cold working of NS3 alloy is clearly re- 
vealed. Better agreement might be obtained if more 
accurate values for cup-wall strength and coefficient 
of friction were available. For the less ductile alloys, 
H1SW and HISWP, values are given for the maximum 


reduction possible without tensile failure, although 
the cups cracked in the rim in compression early in 
the draw. 

The accuracy required of the forming limits for 
practical purposes is about 10 per cent., because a 
safety factor of this order must be applied to cover 
variations in material etc. In deep drawing the 
practical value of a shell is measured by its height 
in relation to its diameter rather than by the percen- 
tage reduction from the original blank. An accuracy 
of 10 per cent. of the cup height is therefore required. 
A small variation in reduction from the blank, 
however, gives a large alteration in cup height, and 
in terms of drawing reduction, and thus of forming 
loads and cup-wall strength, an accuracy of about 
3 per cent. is necessary. This makes the reliable 
calculation of deep drawing properties very difficult, 
quite apart from the complexity of the process itself. 
The range of values obtained in the present study is 
from 47 to 54 per cent.; although the range appears 
to be a narrow one, at 54 per cent. reduction the cup 
is nearly 50 per cent. higher than at 47 per cent. 
reduction, for a given cup diameter. A reduction 
of 50 per cent. in deep drawing is very good, but 40 
per cent. would be considered rather poor and 20 
per cent. would be useless for cups as it represents a 

mere turning up of the edge 
~~~ of the blank. 





BLANK HOLDER LOAD 
AND FRICTION 


\ | | The blank holder load ranges 
—— ____ from zero for thick blanks up 
| to several times the punch 
} 
| 





load for large diameter blanks 
in thin sheet, and is roughly 
; R, — R,\? 
proportional to ( : ‘ 
0 
With a blank holder load of 
five times the failing load of 
the cup and a coefficient of 
friction of 0-1, the stress in the 
cup wall due to the blank 
holder load is 0-1 = 5 x ulti- 
mate tensile stress; i.e., the 
blank holder friction takes up 
half the drawing load and any 
variation in the coefficient of 
friction will make a great 
difference to the drawability. 
From a limited number of tests 
it seems that, for a given set of 
conditions, although _ the 
stronger the material the great- 
er must be the blank holder 
load, the ratio of blank holder 
load to the failing load of the 
cup may be less for the stronger 
material, which is therefore at 
an advantage. This is because 
the wrinkling tendency depends 
not only on the yield stress, 
but also on the plastic mod- 
ulus or slope of the stress- 
strain curve in the plastic 
range, so that although the 
soft materials have a lower 
proof stress the stress-strain 
curve in the plastic range is 
steeper. 

It is frequently observed in 
practice when drawing thin 
blanks, usinga pressure-loaded 
blank holder, that wrinkling 
occurs when the quantity of 
(468v.) “excinserincr lubricant . excessive. It is 

i suggested that the explanation 
Fig. 21 Keller Press of this is a purely mechanical 
(after British Patent one and is not due to any 
621, 629). change in friction conditions. 

















TABLE I.—CAatcuLateD AND EXPERIMENTAL VALUES FOR MAXIMUM REDUCTION IN DEEP DRAWING 


Maximum Reduction in Deep Drawing 


(Blank Diameter-Mean Cup Diameter) Approximate = eh ratio 
Blank Diameter ——— A Biaak Dien 
Alloy calculated from Blank Diameters 
; — 
Calculated Experimental Calculated | Experimental 
B.S.1470 
ic—o 49-8 50-0 
N} 0 48.6 46-7 0.69 0-63 
went $1.9 48-7 0-83 0-70 
H20—0 48-3 31-5 so oa 
t 48-1 51-5 0-68 = 
(Freshly Quenched) —— 
Ww 47-5 51-5 
es 47-6 31.5 = + 
5 47-3 48-7 0-65 0-70 
we (rim cracked at 36) 
47-0 48-7 0-64 0-70 


(rim cracked at 42) 
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With a thick lubricant film, the bj. 
clearance in effect, which may 
prior gerd Aion tests showed that 

ank, the oil film did not exceed ; \en-thousandth. 
4 an inch in thickness, but cies > eegusandths 
obviously present the film thickn i 
0-0025 in., giving a blank holder ci... 5 38 Stat as 
























—enough to allow wrinkling on qu ‘thick Oe 
blanks. The oil film between two par. lel surfaces | a) 
rapidly squeezed out even under cv siderable oe 


pressure, consequently once an excess of oj 

applied it will tend to persist during oe 
drawing (when the blank is liable to wrinkle). _ 
ally in high speed presses where there is little . 
for the oil to be expelled. aa 


OTHER APPLICATIONS 
The method of calculation described he 
perhaps be applied to allied Operations oar cc. 
re-drawing of cups. However, there are at least 
three different methods of re-drawing and it can be 
done with or without intermediate annealing: the 
- also —_— — not present in single-stage 
rawing, such as the variation in thick 
— re-drawing. —" 
e method might also be applied to the i 
of rectangular shells, but a few pote — 
shown that modification would be n It 
might be thought that the four corners could be 
considered as constituting a circular cup, the straight 
sides being subjected only to bending and Straighten- 
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Fig. 22 Formation of ironing wave (after Swift). 


ing under tension. Calculations on this basis, 
however, yielded low values for the maximum 
reduction, no doubt due to the fact that in practice 
some of the material from the corners is not completely 
compressed, as in a circular cup, but “ crowds” into 
the straight sides. As the amount of compression is 
then reduced, the loads are lower, giving a greater 
maximum reduction than would otherwise be 
expected. This crowding in, which is analogous to 
the pulling in of material from the straight part 
adjacent to the radius in bending operations, would 
be very difficult to allow for in calculation. 


SECTION V: IRONING 


This consists of reducing the wall thickness of a 
shell by pulling it through a die (Fig. 20) and is 
analogous to wire drawing. The process is used for 
parts requiring a thick base with thin walls, as, for 
example, cartridge cases. The ironing may be carried 
out as a single operation, or may be combined with 
simultaneous deep drawing, either as a small degree 
of corrective ironing or as a large reduction m 
ironing combined with a small amount of re-drawing. 
By using a long-stroke press, a blank can be deep 
drawn and subjected to several ironing reductions at 
one operation, as in the Keller press'’ (Fig. 21). 

The chief practical difficulty in i is the 
maintenance of a lubricant film between shell and die, 
for the pressures involved are very high, higher than 
in deep drawing. The optimum shape for the die 
is generally agreed to be conical, with little or no edge 
radius; if the edge radius is an appreciable proportion 
of the reduction in wall thickness the local pressures 
generatea may lead to breakdown of the lubricant. 
with build-up on the die, giving scoring 
failure of the shells. Swift'*! has shown that for 
small reductions a small die angle gives the lowest 
punch loads, and for large reductions @ large - 
angle gives the lowest loads. A svitable angle for 
most purposes is 10-15 deg.; when ‘'° — 
is very great it may be necessary “nerease the t 
angle to 20 or 30 deg. to avoid the “convenience 
having to use very deep dies. The ‘isha "A 
depends on the die finish and on «| lubricant. A 
normal press speeds a relatively thi »ydro-dynamr 
lubricant film can be formed pro\ 
is very viscous so that it is not re: 
from between the shell and the d» “4 
finish with the least coefficient o ction 1S 
obtained. The usual lubricants, 
too low a viscosity for a thick lu 
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maintained, and only a thin film forms, so that the 
die finish now has a considerable effect on the surface 
of the shell, and if a polished die is used a bright 
burnished shell is obtained. Thin-film conditions 
are somewhat critical, as the film easily breaks down 
leading to scoring. Lubrication conditions between 
shell and punch are much less severe, consequently 
thick-film lubrication is normally obtained on the 
inside of the shell, accompanied by a matt finish. 
Other practical difficulties occur when the punch 
is long and slender, as in the Keller press. Near the 
end of the stroke, bending of the punch may occur 
because of the uneven height of the shell, leading 
perhaps to fouling of the punch and die. The thick- 
ness near the rim of the shell is then uneven, due to 
the bending of the punch, and in a subsequent ironing 
pass slivers of thicker material from the rim may 
break off; these may lodge on or between the die 
rings and cause failure of subsequent shells, and 
perhaps fouling of the tools. 
If the die angle is large, the reduction small and the 
shell wall thick, a “ wave” of material forms im- 
mediately ahead of the die ring, due no doubt to 
longitudinal compressive stress at this point; in 
extreme cases the wave height may be as great as 
four times the depth of ironing reduction (Fig. 22). 
Under the opposite conditions, i.e. with a small die 
angle, thin walls and a heavy reduction, a slight 
depression appears in front of the die ring. These 
phenomena complicate any attempt to calculate 
ironing loads and ductilities; however, the depression 
is generally insufficient to affect results seriously, and 
since the ironing wave occurs only at small reductions 
it is not present at the limiting reductions which are 
considered here. 
For ductile alloys the maximum reduction in wall 
thickness possible in a single ironing pass is that at 
which the tensile stress in the already ironed walls, 
due to the ironing load, reaches the yield or ultimate 
stress of the material. Since the yield and ultimate 
stress are very close, as a result of the severe cold 
working, it is convenient and safer to take the yield 
stress—indeed it is hardly practicable to work above 
this stress. Where a number of ironing reductions 
are being made in one stroke, as in the Keller press, the 
maximum reduction obtainable at each die ring will 
depend on whether one pass is complete before the 
next One is commenced, or whether the shell is in two 
‘roning rings simultaneously during part of the stroke. 
With the less ductile alloys, if too great a reduction 
's attempted failure will take place as a longitudinal 
split in the material undergoing ironing owing to 
exhaustion of ductility under combined stress. In 
this respect ironing is similar to deep drawing— 
failures may occur either from lack of ductility or the 
inability of the shell walls to withstand the load. 
As the weakest part of an ironed shell is in the 
(parallel) ironed walls the failure strength can be 
easily established, unlike deep drawing where tensile 
failure may ox ur at some point over the punch- 
ne radius. Swift'*, '® has calculated punch loads 
hing wit): reasonable accuracy for circular shells 
- a maxin) om wall thickness of one-quarter of 
© punch + us. He has shown that the total 
—_ load co ists of two parts, the load in the shell 
2 ot | carried as traction by the punch as 
to & vt » between shell and punch. In order 
Sister ben, in the shell walls at a minimum the 
stihass ell and punch should therefore be 
as | © and that between shell and die as 


low as poss ] : foal rye 
Nn pract 
are far fron deat ice lubrication conditions 


CALC ‘ON OF IRONING LOADS 


suit-walled Thin-walled shells, where the 
= ae 1, Say, "/,, Of the punch radius, will 
rt uGer . Fig. 23 shows Swift’s assumed 
~ ae n elementary strip of such a shell 

Tpendicul, he axis of ironing. In fact, the 
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Fig. 23 Ironing (after Swift). 


distortion of an element is accompanied by consider- 
able shear, but this will be allowed for later. Since 
the metal moves forward along the surface of the die, 
the frictional stress «,p, on the outer surface of the 
elementary strip is in the reverse direction, as shown. 
On the other hand, since the punch moves forward 
at the same speed as the fully ironed material, and 
therefore faster than the metal in the die, the frictional 
stress #,p, on the surface of the strip is in the forward 
direction. The stress distribution shown is only 
approximate; the axial stress p,, for example, cannot 
be a principal stress, but is associated with a non- 
uniform shear stress, and varies in intensity from 
the outer to the inner surface of the wall. Nor in 
general will the radial stress p, have the same value on 
both surfaces, but as Swift obtained good agreement 
between calculated and measured punch loads, the 
approximations are considered justified. Using the 
notation of the figure, equating forces on the element, 
and neglecting changes in mean radius during ironing 





d 
ne — p, tana = p,(tana« + py — py) 
giving 
- ees. Lee 
Xo— x = 1 — Hs\° 
aA ps + pal 1") 


In a thin-walled shell the circumferential strain can 
be ignored, hence the material is in plane strain and 
the circumferential stress p, = ? * é 


Using von Mises’ yield criterion, the yield condition 


is 
Pit ps = 1-155f, 
where f, is the mean simple tensile (or compressive) 
yield stress of the material during ironing proper. 
Hence 


__ OME Eee 
an Hi— He 
Xo—* 1.155 Ff, + (1-155 f,—p) (Gar ) 
and integrating this, the stress at exit from the die is 
shown to be 


tan « 
= 1-155 (: + - me) 
Pia 1 fi iy Hs 


tana 


(1 me n=). 
Xo 

Shear at entry and discharge.—In addition to the 
“‘pure” ironing or actual useful work in reduction of 
wall thickness, there is a shear distortion at entr 
and exit, as shown in Figure 24. The element will 
be considered to shear instantaneously at entry, 
undergo ironing proper and then shear at the moment 
of exit. 

The work done in shear per unit volume = s, tan @ 
where 5, is the mean shear yield stress of the material 
at entry, and @ is the angle through which the element 
is sheared. 
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Work done on a length 4x of the cup wall 


he 
awe-| Sq tan 0 5x 2 ardh 
0 
= mrh dx sy tan. 

This is the work which must be done in the ironed 
wall by an additional drawing force, F, whence 

ho 
h, 
The corresponding mean stress in the ironed walls 


due to this shearing is therefore p,, So = % 


Similarly, the corresponding mean stress required 


to un-distort the metal at exit, p,, ="? . * where s, 


is the mean shear yield stress of the material at exit. 
On a material in pure shear (balanced tension and 
compression) there is no stress or strain in the third 
direction. Using von Mises’ yield criterion, therefore, 


So fy 
v3 v3 

Total Stress.—From the foregoing the total mean 
tensile stress in the ironed walls, py, is given by 


fo tan « ( tana.) 

= ote 115s y,(1 4 . 

- 2v”v3 f 1 — Me 
_tana 


(: _™ “2 — x; fe tan a 
Xo 23 


For each reduction calculated, the mean yield 
stresses are determined from the area under the 
appropriate part of the true-stress/true-strain curve. 
The quantity f, is evaluated between strains of 0 and 


t : i one . . 
| = | (the equivalent strain in simple tension or 


v3. 


F 3x — = bW, 


So = and s, = 


























. tan a tan a 
com ion), f, between — jand — + 1-155 
pression), f; V3. Vi 
; tan h 
loae jt land f between Vi + 1-155 log, 7° | and 
2 tan a hy 
—— 1-155 | ~ |. 
[ sh OB je 


Forming Limits.—The yield stress of the ironed 
walls is influenced by the prevention of circumferential 
strain by the support given by the punch. Using 
von Mises’ yield criterion, the mean yield stress of 
the walls is 1-155 f;, where f, is the mean simple 
tensile or compressive yield stress of the material 
at exit ; this is the stress corresponding to a strain of 
kum 1-155logeF |. The maximum reduction 

1 
at which py does not exceed 1-155 f, can thus be 
calculated for a given die angle, if the coefficients of 
friction are known. In the present case, values were 
taken from Bland, Whitton and Ford’s* ** ** back- 
tension rolling results, in which the back tension in 
rolling was increased until the rolls were about to 
skid on the strip. The method has the advantage 
that the coefficient of friction is measured during 
actual deformation, and the only assumption is that 
there is no of the material, which is 
true if it is fairly wide. A mean coefficient of friction 
is obtained over the arc of contact, as is required for 
rolling theory. The relative speed between strip 
and rolls under conditions varies between zero 
and a relatively small maximum; in ironing, although 
the t of deformation is not entirely dissimilar, 
the relative speed between shell and die (although 
probably not between shell and punch) is higher, 
an Gis Ones SO pees See Se ee 
values of coefficient of friction than those obtained 
in rolling. However, these are the best values 


bulk 
plastic deformation. Values obtained by Ford ef al. 
for thin-film lubrication (burnished surface), which 
usually exists between shell and die, ranged from 
0-06 to 0-08; for thick-film lubrication (matt surface), 














— 








(3468.y.) 





“ENGINEERING 


Fig. 24 Shear at entry and discharge (after Swift). 
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as is usual between shell and punch, values ranged 
from 0-03 to 0-05. In the present study, for average 
conditions pu, 0-07 and pu, 0-04 were taken; 
for the worst case (without actual breakdown of 
die-shell lubrication) u, — 0-08 and yu, = 0-03 were 
adopted. The best condition likely to be met with 
im practice is that of thick film lubrication between 
shell and die, with pu, uU,. Maximum reductions 
in ironing have been calculated for these three 
conditions for various aluminium alloys, for a 15 deg. 
die. The results are given in Table III. It will be 


Tasie W.—Calculated Values of Maximum Reduction in wall 
thickness obtainable in Ironing without Tensile Failure 


Semi-die angle 15 deg. «, — coefficient of friction between shell 


and die. uw. =coefficient of friction between shell and punch, 
Thic <-walled 
Thin-walled cups. Reduction cups 
per cent Reduction 
per cent. 
Alloy Orig. wall 
— Worst thickness 
Best Case "Cs mee case Punch 
ase ° 
u u s 07, #1 -O8 radius 
ti 04 “2 03 4H) -07, 
" “ 0 
B.S.1470 
Ico 63 61 60 56 
N30 89 $7 57 $2 
iH 58 $7 55 Si 
N4—0 58 $7 55 SI 
NS—0 59 56 55 51 
H20—0 58 $7 56 $2 
fF 59 $7 56 $2 
(Freshly 
quenched) 
Ww 56 54 $2 48 
we 56 S4 53 47 


seen that the differences between the three friction 
conditions are not very great, so that if the coefficients 
are not very accurate the calculated maximum reduc- 
tion will not be much affected. 

It will be noted that the differences between the 
alloys are small. This is to be expected because the 
ability of the ironed walls to withstand the ironing 
loads does not vary much for different materials; it 
depends only on the shape of the true-stress/true- 
strain curve at large strains. Slightly higher values 
are obtained on the alloys with the higher rates of 
work hardening at high strains, such that f, (deter- 
mining the ability of the ironed walls to take the 
load) is high compared with /, (determining the major 
portion of the load). Large differences in the shape 
of stress-strain curves for different alloys occur only 
in the initial part of the curve, and since the reductions 
considered here extend considerably beyond the 
initial knee of the curve, the differences so apparent 


Proof Stress 
between the UTS. 


little importance. Likewise, the effect of prior cold 
work is small (compare NS-O and NS3-}H) provided 
only that the material has sufficient ductility remain- 
ing to avoid longitudinal splitting. For multiple 
ironing passes, therefore, the maximum percentage 
reduction (on the wall thickness from the previous 
pass) for all passes will be very similar, and failure 
will finally take place when the fracture ductility 
under the particular stress conditions is exhausted. 

Unlike deep drawing, there is no advantage in 
reducing the percentage reduction at each subsequent 
pass, as is often done in ironing. (The percentage 
reduction on the original wall thickness at each pass 
will, of course, decrease.) The differences between 
the various alloys—again in contrast to deep 
drawing—are probably too small to be made use of 
in practice, as the difference between, say 56 per 
cent. and 63 per cent. reduction in the wall thickness 
of a thin shell is only a few ten-thousandths of an 
inch. It would be hardly practicable or necessary 
to work to these limits, especially as variations in 
thickness of original stock, elastic expansion of die 
rings, etc., would be much greater than this. The 
shell height is almost exactly proportional to the 
percentage reduction, so that an accuracy of, say, 
10 per cent. in the value for the maximum reduction 
is sufficient. 

A few practical tests were carried out to check 
the calculated values of maximum reduction. The 
maximum reduction obtained on thin-walled shells 
in SIC-O alloy was 61 per cent., comparing well 
with values derived from theory; H9-W, the only 
other material on which results were available, gave 
a maximum reduction of 52 per cent. This is 
slightly lower than would be expected, but lubrication 
was not satisfactory, as there was slight scoring on 
the shell wall. 


ratios, for example, are of 


THICK-WALLED SHELLS 
Swift has adapted the previous formulae for 
ironing loads for use with thick-walled shells, and 
obtained good agreement between calculated and 





measured punch loads for shells up is wall thickness 
of one-quarter of the punch radius (* = 1) . Using 


1 

the notation in Figs. 23 and 25, the equation for 
equilibrium of an element is 

rh (py + Ps) fe tan x + Ps (Ua re — Yels) 

dx 

Vet Vy 

> 

As the material is not in plane strain the yield 
condition (using von Mises’ criterion) will vary with 
the amount of reduction and will lie between 


Pi + ps = 1:0 fand 1-155 f, near to 1-155 f. 


Accordingly, 1-155f is taken, giving a slight under- 
estimate for maximum reduction. 
Hence 


where r = 


rh Pt — 1-155 fy re tan x 4 
dx 
(1-155 fy — ps) (ua re — Ye Fa) 


This equation is not readily solved unless y, rz = 
er}, OF Uy The first condition is unlikely as 
it means that friction between shell and punch is 
greater than that between shell and die; the second 
case is more nearly correct, as it means no friction 
between shell and punch, the cup taking the whole 
of the punch load. This is obviously not so, but the 
friction is probably less than with a thin-walled cup, 
and in any event with this assumption the values for 
maximum reduction obtained will be slightly on the 
conservative side. Hence 

My 


: tan | fet - ae 
~~ 155 f( 4 ') [! (‘45 ry? |: 


Shear at entry and exit is calculated on the same 
basis as for thin-walled cups, and 
r | 
f, tan (3 } 2) 


ana (24% 
fotan « (5 3 ) 3 3 
Ps, and ps - h 
v3 (r, +) 


= h 
V3 (r, - 3) 
The total stress is the sum of p,,, Ps, and Ps, aS before. 


Values of maximum reduction have been calculated 
for the various alloys for a 15 deg. die angle and a 
coefficient of frction z, = 0-07, and are given in Table 
If. It will be seen that reductions are a little lower 
than for thin-walled cups. 


DUCTILITY IN IRONING 

A knowledge of the fracture ductility in ironing 
would allow the maximum reduction to be calculated 
for alloys the ductility of which is exceeded in the first 
pass before tensile failure takes place, and would also 
enable the maximum total reduction in multiple 
ironing passes to be calculated for the more ductile 
alloys, which eventually fail owing to exhaustion of 
fracture ductility. 

The fracture ductility of a material in ironing can 
be calculated along the lines used by Dorn for 
calculating ductilities in bending, if the yield and 
fracture criteria are known for the particular stress 
conditions. For a material to just fail in ironing, 
fracture will occur at the end of the operation, i.e., 
at the completion of the final shear. In pure shear, 
as in thin-walled cups (i.e., balancedtension and 
compression, with no circumferential stress) the yield 
and fracture criteria are known, and it is found for 
some alloys, which are known to fail in ironing by 
lack of strength and not lack of ductility, that in 


_— 
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theory they have insufficient d. ty tg 
two shearing operations, 7 ¥ £0 undergo the 
This anomaly is due - a Fe eutne Proper 


in assuming that the shearing » astantaneo 
separate from the ironing prow am and 
the shearing doubtless occurs 


inside the ironing ring, when ; ae — 
tional compression increases the ctility Fo as 
lating ironing loads and there‘ mainnem ion 


reductions of ductile alloys, the «+iginal 
are satisfactory, because the sh. ~; 
a small proportion of the tota, ;o 
reductions are large and frictic.. a 
the limiting case considered here. so that j 
in the shearing load are not important Even if 
more exact stress analysis of ironing were sade fo 
the purpose of calculating ductility under hen 
conditions, there is at present no satisfactory fi “ 
criterion for metals under triaxial stress. __ 

_Conclusions.—It has been shown that the form: 
bility of a material under the chief types of form 
operation can be predicted with sufficient aioe 
from the stress-strain curves. The need for mor 
accurate information on yield and fracture criteria 
of different alloys has also been demonstrated A 
more accurate calculation of cup-wall strength i: 
deep drawing is desirable and an extension of the 
method to re-drawing and, if possible, to the drawin 
of rectangular shells. Other lesser operations which 
might be amenable to calculation are the shrinkin 
of cylindrical parts, and the bending of tubes wit 
and without internal supports of various kinds, 
Eventually it is hoped to present the results obtaine. 
here in tabular form for use by designers and others 

Acknowledgments.—The author wishes 
Dr. J. M. Alexander, Mr. L. H. Butler and MroL 
Jones for their many helpful suggestions. 


REFERENCES 


™ Chung, S. Y., and Swift. H. W. Proc. Inst. o/ 
Mech. Engs. (Appl. Mech. Div.), vol. 165, WEP No 
68, pages 199-223 (1951). 

© Hill, R. The Mathematical Theory of Plasticity. 
Oxford Engineering Science Series (1950). 

*® Chung, S. Y., Sheet Metal Ind., vol. 28, pages 
453-458 (1951). : 

‘7 British Patent No. 621,629. 

18 Knowles, W. S., and Swift, H. W. LAE. 
Research Report No. 1946/R/3. 

Briggs, G. C., and Swift, H.W. _1.A.E. Research 
Report No. 1947/R/4. 

2° Bland, D. R., and Ford, H. Proc. Inst. Mech. 
Engrs., vol. 159, page 144 (1948). 

*! Ford, H. Institute of Petroleum Symposium 
on Metal-Working Oils, 1954. 

22 Whitton, P., and Ford, H. Proc. Inst. Mec) 
Engrs., vol. 169, pages (123-140) 1955. 

































& 2 @ 


RESEARCH SCHOLARSHIP IN 
FOUNDRY WORK 


The Council of Ironfoundry Association's Trainin: 
and Education Committee has recently considere: 
the establishment of a research scholarship in found: 
work at the University of Birmingham, because 4 
too frequently graduates in foundry work who Wis» 
to continue for their Ph.D. degree are obliged to 
seek scholarships endowed by other industries, anc 
are thus lost to the foundry industry. The Counc 
therefore intends to establish the scholarship in the 
autumn of 1956, and has agreed to make a grant 
of £300 per annum for four years for this. 
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Fig. 25 Notation of ironing of thick-walled cups (after Swi’ 
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Doe NTERNATIONAL ATOMIC 


deposits) and these will remain under its control 
whether hired or purchased. Free trade without 
monopolies is proposed for the common market, 
with yearly cuts in duty of 10 per cent. for the 
first four years, two cuts of 10 per cent. in the 
second four and the remaining 40 per cent. 
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Mptions necessary tO - effective means of distributing 
ewe and exchang ,owledge and nuclear materials. 
1 Where This pressin d for co-operation has spawned 
~duy arge nun f different plans, some of 
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en if which seem to overlap, and at least two bad 
rade for national organisations carry out or co-ordinate 
I these research. Periiaps the most important con- 
fracture sideration in connection with these schemes 
concerns the supply of nuclear fuels, since these 
aed are the sine qua non of any atomic power pro- 
ne eramme and must precede any decision by a 
— private company to undertake nuclear power 


© more oat 
CTiteria station construction. 


“4 A POSSIBLE AUTHORITIES 


| Of the Agencies for the supply and exchange of 
drawing nuclear materials have been planned by three 
which principal bodies: the Organisation for European 
Irinking Economic Co-operation; the Messina or “* Little 


cory Europe” group, comprising the members of the 


btaine European Iron and Steel Community (France, 
| others Belgium, the Netherlands, Luxembourg, Italy 
» thank and Germany) whose agency Is to be known as 
ir. G.l Furatom: and the United Nations, which at the 
end of April published a draft statute for an 
international atomic agency. The statute, which 
has been approved by a twelve-nation com- 
Inst. of mittee including Britain, the United States and 
oN the Soviet Union, will come before a general 
conference of the United Nations and_ its 
specialised agencies in September. The object 
, page of the agency will be to further the peaceful uses 
of atomic energy throughout the world by 
encouraging research and development; by 
LAE acting as an intermediary for the supply of 
materials, equipment and services. by one 
member to another; by itself making provision 
2 for such materials and services and acquiring 
plant and facilities where necessary; by fostering 
posiun the exchange of scientists and information; 
by formulating standards of health and safety; 
, Mec! and by establishing safeguards designed to 
ensure that materials, equipment, services and 
information made available under agency 
arrangements shall not be used for military 
IN purposes. These controls are to be adminis- 
? tered through an international inspectorate with 
the right to enter the territories of any member 
rainin state. Inspectors will have access at all times 


asticit) 


esearcn 


sidere: to places, persons and data concerned with 
_ fissile material so that regulations regarding its 


oo use and the statutory safety precautions may be 
ged 10 enforced. Punitive clauses include the suspend- 
asl Ing Of assistance to or membership of states not 
Counc complying with the provisions of the statute. 
in the Shortly after the publication of this statute 
4 gran an announcement was made concerning the 
Brussels plan for a collective European atomic 
energy commission. The plan, which provides 
lor the establishment of the agency Euratom, 
may be the basis of a treaty and is expected to 
form part of a more comprehensive “ federal ” 
scheme of economic co-operation, which already 
covers coal and steel. The Times suggests that 
Euratom may be similar in some respects to the 
United Staics Atomic Energy Commission, and 
certain tas! \| probably be delegated to various 
external « isations, including large firms and 
Governm nstitutions. Though close asso- 
ciation w e United Kingdom will be sought, 
Britain j likely to be party to the plan, 
but any ‘ry wishing to join a European 
commur ‘y be incorporated. Executive 
control i xe in the hands of a permanent 
commiss npowered to act, whose members 
would be inted by the Governments con- 
cerned iid not represent those Govern- 
ote mmission is to set up a research 
Te ¢ ollege, and is likely to build a 
paration plant as one of its initial 
agency will have first claim on 
yroduced by member countries 
Congo has considerable ore 


uranium 
Projects 
nuclear 
(the B 


removed in a third period. In France, where 
ratification is still uncertain, the Government 
have accepted the plan, but it has yet to come 
before the Assembly. A meeting of ministers 
representing the six countries has been convened 
for May 29. 

O.E.E.C. has also recently made an announce- 
ment concerning its programme. Its Committee 
for Nuclear Energy, which was established 
by the Council of Ministers last February, 
held its first session at the end of March when 
Professor Leandre Nicolaides, of Greece, was 
elected chairman and M. Pierre Guillaumat, of 
France, and Mr. Friston C. Mow, C.B., of the 
United Kingdom, were elected vice-chairmen. 
The committee’s terms of reference (given in a 
bulletin of March 12) required proposals in 
three months time, and on March 30 the chair- 
man reported that the committee had established 
its bureau and had organised its initial work 
as follows: a working party were to consider 
technical and financial problems for the joint 
establishment by members of an isotope separa- 
tion plant, a chemical separation plant for 
irradiated fuels, a heavy-water plant, and proto- 
type and testing reactors; a second working 
party was to study rules, inspection and verifi- 
cation systems, penalties and the problem of 
safeguarding manufacturers’ “* know-how *’; the 
secretariat were to compile a list of materials 
for the liberalisation of European trade in 
nuclear products and to submit the findings for 
comment by governments; and steps were to be 
taken regarding the exchange of training facilities, 
standardisation of equipment, and relations with 
other organisations. The committee hopes to 
finish its work in June and to present its report 
to the Ministers when they meet in July. 


RESEARCH BODIES 


In addition to the three schemes already 
outlined, there are two research organisations 
that should be mentioned in the context of 
international co-operation on nuclear energy. 
One of these is CERN (European Council for 
Nuclear Research) which was established in 1953 
under the auspices of Unesco and has as its 
object the planning and operation of an inter- 
national laboratory. Its headquarters are in 
Geneva, and its studies are divided under four 
groups; a synchro-cyclotron group, a proton 
synchroton group, a laboratory group, and a 
theoretical group. Its laboratory in Geneva 
includes a 600 MeV synchro-cyclotron and a2 
further machine of 25 GeV, both of which are 
still under construction. Though not a signatory 
to the original agreement, the United Kingdom 
participates financially and technically in the 
activities of CERN. 

The second international body concerned with 
nuclear matters already functioning is the 
European Atomic Energy Society, which was 
founded in 1954 to promote co-operation in 
nuclear research and engineering. There are 
eight participating countries, including the 
United Kingdom, and Sir John Cockcroft was 
the first President. The Council meets once a 
year to consider the report of a working party. 

The diversity of plans for international co-opera- 
tion in the field of atomic energy seems at first 
sight confusing, but there is as yet no reason to 
prevent all schemes from proceeding simul- 
taneously. Either Euratom or the O.E.E.C. 
proposals, or both, could fit into the United 
Nations project, much as individual countries 
would take part, though Euratom could probably 
most easily be accommodated in this way. 
The United Kingdom, partly because of its lead 
in atomic energy developmemts, wishes to remain 
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autonomous, and therefore favours the looser 
O.E.E.C. plan. Thus it may be that eventually 
international co-operation on atomic energy 
will be administered for Europe within the 
framework of O.E.E.C. acting under the United 
Nations agreement, with Euratom represented in 
O.E.E.C. as a federal unit. The difficulty of 
reaching agreement and the unwieldiness of 
any international organisation may give rise to 
scepticism, but it can be regarded as almost 
certain that, in the case of nuclear energy, the 
pressure of the “ have-not *’ nations—who vastly 
outnumber the “ haves ’’—will ensure that some 
effective system of distributing atomic knowledge, 
equipment and materials will finally emerge. 


ik * * 


MEASURING THE FLOW OF 
HEAT 


Thermo-Junction Discs 


Discs which can be attached to a surface, and by 
their generation of a potential give a direct 
indication of the flow of heat through them, 
have already been described in these columns 
(page 47, vol. 178, 1954). Now the same firm, 
Joyce, Loebl and Company, Limited, Electron 
House, Simpson Street, Newcastle-upon-Tyne, |, 
have produced further types of heat-flow disc of 
different construction and with far greater output. 
Two groups of these are shown below. 

Two sizes are made, known as the WS.31 
and WS.32, the former being 4-3 in. in diameter 
and the later 2 in. The electric outputs are 
respectively 714 and 250 microvolts per B.Th.U. 
per sq. ft. per hour, compared with the 2:5 micro- 
volts given by the earlier Heathfield discs. The 
WS.31 and WS.32 discs are built up from a very 
large number of thermo junctions, of the order 
of 300 per sq. in., embedded in a matrix of poly- 
thene; this limits the maximum temperature at 
which they can operate to 160 deg. F., and the 





The heat flow from a surface can be measured by 

attaching one of these discs; one of the larger 

size gives an output of 714 microvolts for a flow 
rate of 1! B.Th.U. per sq. ft. per hour, 


thermal resistance is of the order of 0-08 deg. F. 
per sq. ft. per hour per B.Th.U. These limita- 
tions, however, are more than offset by the 
enormous output, which makes them suitable 
for field work where relatively robust and 
insensitive indicators or recorders are used. 
The outputs are sufficiently large to permit direct 
recording. 

Applications mentioned where these discs have 
been employed are: calorimetry, where they 
may be embodied in the solid mass; the heat loss 
from surfaces of furnaces, refrigerated areas or 
pipe insulation; and extensively in checking the 
insulation of a structure by measuring the heat 
flow across its boundaries. One particular 
application is to fit them on pipes to show the 
deposition of scale on the inside of the pipe by 
the change in heat flow that occurs. 
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To overcome this the In 

































: ved ite has made 
oe Rie THE NATIONAL INSTITUTE OF OCEANOGRAPHY’S —__ ftesh approach to the proble. hth dey 
Me : fave rec ‘er which j 
win, TECHNIQUES from a stationary ship, whic pol be in oad 
ath “< —_ This ee Whic.: is NOW in use in 
; ; : three research ships in the Usted § 
vot Oceanography can perhaps be described as the the water is not greater than one-fifth of the e a ed States and 
, ek art of arse the sources of power and life in wavelength. Used at depths of 40 to 50 ft., the “ Norsel” chartered by the French Antarctic 
‘is the ocean and ultimately directing them for the such an instrument will measure the amplitude  €xpedition, as well as in N.1.O.'s own “Dj 
’ he 


use and convenience of man. It embraces the of the most important waves which, generally II” and the Air Ministry's * W cather Explorer * 


-hemi nd physics of the ocean—its internal speaking, have wavelengths greater than 500 ft. is the only shipborne instrument for recordin 
1" 4 Seeman me "thermodynamics and its energy The piezo-electric pressure recorder operates pet — so Pig Pag ss It is pn > 
‘ é + exchange with the atmosphere; the geology and as follows: the water pressure acts on a piston- useful in t —— y of ship motion as well as jn 
¢€ be: geography of the sea bottom; ae = et yd 4 like np bop — An —— ~~ wave researcn. 
7 marine life which is intimately lin wit quartz and steel plates. e faceplate is seale Ry 
y : the physical aspects. (These physical aspects by an O-ring, but the quartz-steel pile is so rigid SHIPBORNE WAVE RECORDER 
: “@- have recently been the subject of the James that the movements are exceedingly small. In principle, the shipborne wave recorder 
4 f Forrest Lecture given before the Institution of Changes in the load on the quartz produce an ( Fig. 2) consists of two measuring elements, 
bea | fe. Civil Engineers by Dr. G. E. R. Deacon, Director electric charge in the quartz which charges a _ pressure-sensing element installed in the hull 
2 , of the National Institute of Oceanography.) It capacitor. The voltage across the capacitor, some 10 ft. or so below the water level, sufficiently 
B ‘2. is with some of the instruments that have been amplified electronically, gives a measure of the deep to ensure that it remains submerged when 
' ‘> ; developed for the study of ocean physics that head of water. The capacitor charge leaks away the ship rolls; and, because the ship heaves 
be } this article is concerned. slowly so that while the instrument responds to under the action of the longer waves, an accelero- 
The National Institute of Oceanography is comparatively rapid pressure changes from the metcr measuring the vertical acceleration of the 


comparatively young. It was formed in 1949 longer waves, slow changes in head due to the hull. The acceleration signal is fed to a double 
under the direction of a National Oceanographic _ tide are not recorded. integrating circuit in an electronic computer to 


is heer Council with the object of advancing the science Other methods of shallow-wave recording that give the vertical displacement of the point ai 
: + am, of oceanography in all its aspects; the Council have been used by the Institute include simple which the pressure is measured relative to an 
“a cee received a Royal Charter in 1950. The Institute flexible-bag type pressure recorders, rather arbitrarily-fixed height datum; and this displace- 
i * took over the Oceanographic Group of the limited in scope, and an inverted echo sounder ment is combined with the signal from the 
4 Royal Naval Scientific Service, and the Discovery located on the bottom and transmitting signals pressure-sensing element to give the height of the 
“) investigations, as well as part of the work of the which are reflected from the water surface. This wave above datum. _ =e 

' Oceanographic Branch of the Admiralty Hydro- method is unreliable where the waves are break- —_— The pressure-measuring unit is attached to the 
i‘ graphic Department. Although a comparatively ing, and is not suitable for waves of short wave- _ side of the hull, in which a 4 in. diameter hole is 
P f, small organisation, it has made some notable length. For use in experimental tanks and reser- drilled to admit sea water into the instrument 
; ‘4'> contributions to the techniques of investigating voirs, a capacitance wire recorder has proved casing. A flexible Neoprene diaphragm separates 
, ie the ocean’s mysteries. useful, comprising a vertical pong wire, a the pag toca = Nga ey contain- 

r i ing a Ows interi which i 
rf} MEASURING NEAR-SHORE WAVES conductor forming one plate and the water the g , the interior o ch is connected 


other plate of a capacitor with the wire insulation to the atmosphere. The sea-water pressure, 

Some of the work done by the National as dielectric. Changes in water depth thus vary acting through the flexible diaphragm on the oil, 

4 Institute of Oceanography is of direct engineering the capacitance which is measured by an elec- deflects the bellows against the action of a spring, 

‘ [Fay significance. The design of aircraft carriers, for tronic circuit. the resulting movement being transmitted through 
example, is likely to be influenced by their 


























; the National Institute of Oceanography. This used. Until about three 
instrument, illustrated in Fig. 1, has no moving years ago such mea- 


a connecting rod to a transducer which generates 
> Ff studies of ship motion, in which they are WAVES IN THE OPEN SEA an electrical signal proportional to the deflection. 
measuring pitch and roll using Admiralty-type Although they have practical applications, The accelerometer has a mass hung on a spring 
" gyroscopic recorders modified to give an elec- these instruments have been developed primarily enclosed in an oil-filled pendulum casing which 
j trical output which is applied either to a photo- for fundamental stu- 
»* graphic recorder or a pen galvanometer. dies on the nature and it 
bs Methods of measuring the wave height in propagation of ocean J 
4 shallow water (i.e., in depths less than about waves, and suchstudies iy wen 
" 50 ft.) are of interest to dock and harbour require the measure- 
R engineers. The instrument that has proved to ment not only of near- 
1 be most suitable for this purpose, the piezo- shore waves but also inataiineiiiiie 
i electric pressure recorder, has been in use now for _ the formation of waves ‘hae 
L) some years and was, in fact, developed by the in the open sea where i nies 
bs ‘ Oceanographic Group of the Admiralty Research instruments of the fore- t 
i Laboratory before the Group was absorbed into going type cannot be 
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i sequently, a long useful life. Placed upon the considerable obstacles, 
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Fig.2 The shipborne wave recorder for measuring wave he in mid-ecc® 


It comprises a pressure-sensing element and an integrat’  * 


" Te, Fig. 1 The piezo-electric pressure recorder for measuring wave heights 

“i in shallow water; having no moving parts, it has a long useful life. 
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is mounted in gimbals in a hemispherical bowl, 
itself containing oil to damp the pendulum 
swing. The spring and weight system, which has 
a natural frequency of about 4 cycles per second, 
is connected to a transducer similar to that of the 
pressure unit. The instrument is highly sensitive 
and accurate, and responds to accelerations 
ranging from 0-001 g to 0-3 g. 

The arrangement of the electronic integrating 
circuits and the means by which inaccuracies 
arising from the effect of rolling on the apparent 
vertical have been counteracted are beyond the 
scope of this article. They are fully described 
in a report of the N.1.0.* 


PITCH AND ROLL BUOY 


Another recent development directed to study- 
ing the mechanism of the generation of sea 
waves, and to see how they are correlated with 
wind pressure, is the prototype pitch-and-roll 
buoy which, launched from Discovery II in 
the North Atlantic, made its first trials in May 
and June last year. (Fig. 3). 

This device, which comprises a buoy, freely 
floating apart from a small sea anchor to align 
it into wind, provides continuous records of 
pitch, roll, wave height, and air pressure on a 
single length of film. The buoy itself is a hollow 
light-alloy drum, 54 ft. in diameter and weighing, 
with all its instruments, about 11 cwt. 

Within the buoy are mounted gyroscopic 
pitch and roll recorders; a double-integrating 
accelerometer of the same type as that employed 
in the shipborne wave recorder but  incor- 
porating a stronger spring; a microbarograph 
recording the atmospheric pressure; and a 
recording camera and batteries. 

The microbarograph, which operates on the 
condenser microphone principle, incorporates a 
thin aluminium-foil diaphragm of adjustable 
Sensitivity, which responds to pressure fluctua- 
tions down to about | cm. of air. The diaphragm 
is located in the upper central part of the buoy, 
and communicates with the atmosphere through 
12 small holes in the flat surface of the central 
cover plate. To ensure that the holes do not 
get blocked by drops of water they are sur- 
rounded electric heating coils so that any 
Moisture is evaporated; in addition, there are 
Moisture shields and desiccators between the 
air holes and the diaphragm. Tests have demon- 
Strated heating the air-entry holes has no 
_. ct on the pressure indication. 
ea 4 S continuous recording is possible 

The t holes become salted-up. 
hehe _of the prototype trials are still 
cane th > appears that on calm days the 
mg in atmospheric-pressure_ curves 
meth re —— pattern, but this is not 
ome ug days, when the wind blowing 
aaa es produces additional pressure 

ge y of these should throw light on the 
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wack y to be published in the Transactions 
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Fig. 3 Launching the 
prototype pitch and roll 
buoy from R.R.S. ‘* Dis- 
covery II *’ last summer. 
It records, on a single 
length of film, pitch, roll, 
wave height and atmos- 
pheric pressure on the 


surface of the ocean. 


mechanism of wave generation, which is not yet 
understood. 


AIRBORNE WAVE RECORDER 


Another method for studying wave generation 
that has still to undergo much development is the 
airborne radar altimeter, with which it is hoped 
to measure the wave height by reflection of 
radar signals from the water surface. This 
technique is designed to study the direction as 
well as the magnitude of the sea waves, by 
flying the aircraft quickly over a succession of 
different courses, thus securing a number of 
more or less instantaneous cross-sections at 
various angles. A prototype instrument devel- 
oped by the Radar Research Establishment has 
given promising results, but subsequent instru- 
ments produced commercially have proved to be 
disappointing, and the reasons for this are under 
investigation. 

The wave records from all the wave-height 
recording instruments that have been described 
are generally pen and ink traces on 35 mm. paper 
tape in continuous lengths up to 2,000 ft. 
Converted by means of a photo-electric curve 
follower into black-and-white profile records, 
they are analysed in an electronic harmonic 
analyser developed some years ago by the 
oceanographic section of the Admiralty Research 
Laboratory. Such analyses of wave records 
taken at shore stations have shown that it is 
possible to distinguish short waves generated 
by local wind from long swells generated by 
storms as far away as 6,000 miles. Another 
interesting discovery, which suggests a new means 
of providing early storm warnings, is that in a 
cyclone area standing waves may be caused 
by interference between similar waves travelling 
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Fig. 4 Plot of track fol- 
lowed by the neutral buoy- 
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in opposite directions; and that the pressure 
variations on the sea-bed arising from these 
standing waves cause minute earth movements 
which can be detected almost simultaneously by 
seismographs at land observatories many huncreds 
of miles away. 

OCEAN CURRENTS 

The study of deep currents and heat circulation 
in the ocean, which governs the productivity of 
the sea, is probably the most important of the 
N.1.0’s tasks. A considerable knowledge of 
surface currents has already been built up by 
means of observations taken from lightships, 
using the Carruthers vertical log, a simple sturay 
instrument of the rotating-vane type for operation 
by ships’ crews even in rough weather. Another 
method employed is to use the water current as 
an electrical conductor and measure the voltage 
produced as the water moves through the earth's 
magnetic field. In this way continuous records 
are kept of the flow through the Straits of Dover, 
and the method has also been used on the 
R.R.S. Discovery I, using two electrodes paid 
out over the stern, separated by about 100 yards, 
and proceeding at speeds up to 3 or 4 knots; 
the electrodes are connected through a smoothing 
circuit and a direct-current amplifier to a record- 
ing milliammeter. 

The measurement of deep water movements, 
however, is only in its infancy, mainly because 
of the considerable difficulty in developing suit- 
able instrumentation. Within the last 18 
months, however, the National Institute of 
Oceanography have devised a technique for 
directly tracing the path of a float in a deep- 
water current up to 1,000 fathoms below sea 
level, the first occasion on which this has}been 
done; hitherto only spot measurements of the 
speed and direction of the current at a given 
depth have been possible, and these have been 
subject to considerable inaccuracies in deep water. 


NEUTRAL BUOYANCY FLOAT 

The float, which is expendable, consists of an 
assembly of two tubular aluminium seaffold 
poles, approximately 1} in. in outside diameter 
and 10 ft. long, closed at the ends by simple 
flanged end plugs with O-ring seals. The 
thickness of the tube is carefully controlled by 
reducing the outside diameter in caustic soda 
solution, to increase the buoyancy without risk 
of collapse at the desired working depth and 
without seriously increasing the compressibility 
of the tubes, which must be less than that of the 
sea water so that, as the float sinks into denser 
water, it eventually reaches a depth at which it 
becomes neutrally buoyant. The actual depth 
at which this occurs is predetermined by adding 
weights inside one of the tubes which serves as a 
buoyancy chamber to give the desired density 
to the float assembly. 

The other tube is fitted up as an acoustic 
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transmitter, with a magnetostriction ring sus- 
pended below the float and an electronic circuit 
and a pack of twelve 30 volt batteries housed in 
the bore. One insulated lead from the trans- 
mitter ring is connected through a ceramic 
lead-through insulator set into the end plug 
with Araldite D resin; the other lead is bonded 
directly to the end plug which forms part of the 
conducting circuit. The transmitter, which 
emits a triangular pulse about once every five 
seconds, is energised by discharging a capacitor 
through a flash tube. 

The audible signals from the buoy, which can 
be detected about two miles away, are picked up 
by two hydrophones, one lowered from either 
end of the ship. With the ship stationary, the 
bearing of the float can be determined by 
measuring the time differences between the 
received signals at the two hydrophones with the 
ship swung through a series of headings, and 
plotting the difference as a polar diagram. The 
time difference is zero when the ship’s axis is 
at right angles to the line joining the float to the 
ship. The ship is then steamed to other positions 
and the process repeated: the intersections of 
the bearings thus obtained fix the position of the 
float. It is of course necessary to allow for the 
drift of the ship, and this is done by taking radar 
fixes on an anchored dan buoy. Drift of the 
dan buoy itself is checked by soundings over 
recognisable features on the sea bed. 

From the polar diagram of time difference it 
is also possible to obtain (by comparison with 
the direct travel time between the two hydro- 
phones) an approximate idea of the depth of the 
float. The scatter, however, is considerable, and 
a more accurate method of ascertaining the 
depth is being developed by lowering two 
hydrophones on a long vertical cable until they 
are equally straddled about the transmitter, 
when there will be no time difference in the 
received signal. 

The float is tracked, usually over two or three 
days, and its position is plotted relative to some 
known feature on the sea bed. Fig. 4 shows a 
typical path of a float loaded for a depth of 
400 metres; it shows clear evidence of tidal 
cycles superimposed on the general north- 
westerly drift. 

INSTRUMENTS FOR DEEP-SEA 
TRAWLING 

Although fundamental research is their primary 
function, the National Institute of Oceanography 
also play a large part in the solution of the day- 
to-day problems of the fisheries, seaside muncipal 
authorities, and others concerned with the sea. 
For instance, ocean fishermen, having located a 
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Figs. 5 and 6 


shoal in midwater by echo-sounding, need to 
know the speed and direction of the current at 
that depth in order to stream their trawls most 
effectively. For this purpose the N.I.O. have 
devised a simply-operated instrument known as 
the Carruthers current cone, which has been 
developed commercially by Kelvin and Hughes 
Limited, Barkingside, Essex. This instrument, 
suitably rigged, is dropped overboard when a 
worthwhile concentration of fish has been 
located and is retrieved after about 20 minutes. 

The current cone, shown in Fig. 5, is attached 
to an anchor rope at a distance from the anchor 
equal to the height of the shoal above the sea 
bottom, as determined by echo sounding. The 
anchor rope is maintained in tension by several 
trawl buoys attached to its upper end, submerged 
sufficiently to ensure that they are unaffected by 
wave action. A light line fixed to the top end 
of the rope is attached to a marker float. 

The cone, of perforated aluminium, is pivoted 
in a fork mounting which is itself free to swivel 
about the anchor rope on which it is supported 
by a rope clamp. Thus the cone is free to 
turn in the direction of the current and to 
take up an angular position depending on the 
speed of the current. The latter is determined 
by measuring the angle between the axis 
of the cone and a pendulum suspended in 
PTFE bushes from a quadrant mounted at the 
open end of the cone. The quadrant carries a 
scale graduated from 0-1 to 2 knots—a speed 
range generally sufficient for fishing purposes. 
(The instrument can, however, be adapted for 
use in currents up to 5 knots and more by the 
addition of brass ring weights.) 

The current direction, given by the horizontal 
direction of the cone axis, is measured by a 
compass card mounted in the base of the pendu- 
lum and thus always located in a horizontal 
plane and maintaining a constant attitude relative 
to the earth’s magnetic field. To preserve the 
speed and direction indications when the instru- 
ment is retrieVed, a spring is arranged to clamp 
the compass and to lock the pendulum to the 
quadrant by means of a prong which projects 
through the pendulum base and engages with a 
rubber strip lining the quadrant. This locking 
action is brought about as follows: before the 
instrument is sent down, the locking spring is 
compressed to release the pendulum and compass 
and is maintained in compression by inserting a 
soluble tablet. After some 15 to 20 minutes 
immersion in the sea, the tablet dissolves and the 
measuring gear is clamped automatically in the 
position it has taken up under the action of the 
current. 

The current cone is also useful for research 
purposes, but in this case it is often more useful 
to lower the cone from a boat than to jettison it. 
When operated in this way the pendulum will 
tend to swing under the action of the waves on 
the support rope, and the locking gear described 
above might be unreliable. Instead, the pendu- 
lum and compass are mounted in a Perspex 
cylinder which is filled, before lowering the instru- 
ment, with a hot gelatine solution. The latter, 





o Fig. 6 
The current cone provides a simple means for deep-sea trawler men to measure the 
speed and direction of a current at depth. 
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Fig. 7 Rolling clinometer for 
slope and direction in azimuth of towing warps. 


setting slowly as it cools, locks the swinging 
pendulum and the compass in their mean 
positions. It can be melted again by immersing 
in hot water. 

In order to know the true height of the current 
cone above the bottom, it is necessary to take 
into account the slope of the anchor rope and 
for this purpose a simple rope-angle gauge has 
been designed to be fixed to the anchor rope about 
midway between the anchor and cone. In this 
gauge a pendulum is suspended between two 
hinged leaves of transparent plastics material 
swivel-mounted on the rope. When setting the 
instrument the leaves, which are spring-loaded 
to clamp the pendulum, are held apart by means 
of soluble tablets as in the current cone. 

Designed for researches on trawl geometry 
intended to increase the efficiency of deep-sea 
trawling, and again developed commercially by 
Kelvin and Hughes Limited, is a rolling clino- 
meter for measuring the slope and direction in 
azimuth of the towing warps. This instrument, 
again, employs a compass and a weighted pen- 
dulum in a gelatine-filled Perspex cylinder, bu! 
in this case the pendulum and compass are 
mounted in a frame which itself is free to revolve 
within the cylinder which is secured firmly to the 
warp with its axis parallel to the warp. Thus. 
even if the rope should twist the pendulum 's 
free to hang vertically. 

Another angular measuring device for a com- 
pletely different purpose is the wire angle gauge 
designed for ascertaining the shape of the deep 
hydrographic wires—which may extend over 
several thousand fathoms—used for lowering 
water bottles for sampling over a range of depths. 
These gauges, a series of which are clamped to 
the wire between the sampling bottles, comprise ¢ 
pendulum in a substantial swinging frame, 0! 
tinned brass, and the locking mechanism in this 
case is mechanical, brought abou! by the descent 
of the successive ‘ messenger” which cus- 
tomarily operate the water bott!\ and reversing 
thermometers. The operation b» ‘he descending 
messenger of the lever releasir < the clamping 
mechanism also releases a low ~ messenger (0 
trigger the next bottle or gauge the line. 


BIOLOGICAL TECH’ UES 
Although this article has  °9 concern’ 
mainly with the physical side the NI 
work, it should be understo hat, hand 
hand with the researches on « ay circulatio 
and water movements in the in depths, £ 
fundamental biological inve: ions on 
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CRANK ASE EXPLOSIONS* 


Causes and Prevention 


Dangerous circumstances arise when an explosive 
medium and a source of ignition are present 
together in the crankcase. The explosive 
medium is a mixture of lubricating oil in air, 
which may be mechanically dispersed or the 
result of condensation of vapourised oil. Spray 
is always present in a crankcase, but is not known 
definitely to be explosive. Mist or ‘* smoke ~ 
arises only as a result of overheating within the 
crankcase and is known to be explosive if it is 
sufficiently rich. The most likely source of 
ignition is an overheated part, although hot 
particles discharged past a badly fitting piston 
ring cannot be completely excluded. 

As it has not yet been established whether the 
oil spray is explosive, it must be assumed that an 
explosive medium is always present. A detector 
therefore must sense in advance the development 
of a source of ignition. Two types have been 
evolved, one of which relies on the temperature 
of engine components and the other on the 
photo-electric detection of condensed mist. 
Complete protection would seem to be afforded 
by the provision of suitable relief valves. 
Experiments carried out on the ignition of 
mists by hot surfaces showed that there were 
two distinct temperature regions where ignition 
could occur—a result in accord with other 
experimental work and a specific example of the 
so-called “low temperature ignition penin- 
sula.” The range of the low temperature region 
depended on the material of the hot surface 
(phosphor bronze had the largest and brass the 
smallest) but in general the lower limit was 
about 270 deg. C. Above this region was a 
definite space where no ignition occurred until 
the high temperature region was reached. 
Ignition delay times in the low temperature 
region were of several seconds duration, so that 
it was possible that the air movement in the 
crankcase of a running engine would prevent 
any part of the mist being heated up to 270 deg. C. 
by a hot spot. When the engine was stopped, 
however, turbulence would decrease and ignition 
could occur. This probably explains the pheno- 
menon of an explosion occurring some time after 
an engine showing signs of running hot has been 
stopped. 

Both rig tests and actual engine tests (using an 
8-cylinder Sulzer engine) were carried out to 
determine the efficiency of relief valves. Damage 
to the engine after the first explosion prevented 
any tests being carried out while it was rotating, 
but it was confirmed that it was not possible to 
get data from an explosion chamber that could 
be directly applied to a crankcase. In a 200 
cub. ft. chamber with a vent area of 3-8 sq. in. 
Per cub. {| a maximum explosion pressure of 
4 Ib. per sq. in. gauge was obtained. In a 
220 cub. ' crankcase, on the other hand, with 
a vent are 6-1 sq. in. per sq. ft., the maximum 
Pressure rded was 48 Ib. per sq. in. gauge. 
However, - »é films of the tests showed that the 
Telief val\ ere effective, and that flame traps 
could pre + the discharge of burning gases 
sec the ie room. Tests were carried out on 
sy ur ‘ several designs, and it was found 
at be its were obtained by using internal 
ahr > traps in conjunction with relief 
alves f ith traps of oil-wetted gauze. 
jini % .: Explosions: an Investigation into 
Devices ~—s the selection of Protective 
A. Thon _ ae reeston, J. D. Roberts and 
of New ran me Explosions : Development 
Pacers “y/ sang by W. P. Mansfield. 
+ wd “G_ to the Institution of Mechanical 
pril 24, 1956. (Abstracts.) 
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Institution of Naval Architects Spring Meeting (continued from page 343) 


STABILITY OF SHIPS 


Mr. R. B. Shepheard, C.B.E., B.Sc., took the chair 
at the second of the technical sessions of the Institu- 
tion of Naval Architects, on March 21, when Mr. 
H. E. Steel, C.B.E., Chief Ship Surveyor of the 
Ministry of Transport and Civil Aviation, delivered 
his paper on “The Practical Approach to the 
Stability of Ships.” 

Mr. Steel’s paper traced the developments in the 
study of stability back to the mathematical investiga- 
tions of Bouguer in 1746, but, as he pointed out, their 
practical applications dated from the loss of H.M.S. 
Captain in 1870 and the capsizing of the Daphne, 
after launching, in 1883. The Board of Trade issued 
tentative tables of freeboard in 1875 and Lloyd’s 
Register took stability into account in their rules of 
1882. Thereafter, many papers on the subject were 
read, but it was still felt that stability was a matter 
for designers rather than for shipmasters. Gradually, 
this view changed and the circulation of the report of 
the Bulkhead Committee, the findings of the Second 
International Safety Convention (1930), and detailed 
inquiries into various casualties, especially among 
colliers, stimulated a wider interest in the subject. 
The Third International Safety Convention (1948) 
led to the inclusion in the Merchant Shipping Act, 
1949, of the requirement that the master of every new 
passenger ship, and of every new cargo ship of 500 
tons gross or more, should be provided with stability 
information regarding his vessel. An important 
section of Mr. Steel’s paper dealt with typical casual- 
ties, and the risks resulting from shifting cargoes; 
shifting had occurred not only with bulk cargoes such 
as coal, but with smooth pig-iron, round bars and 
pipes, steel turnings, stones, sized granite, grain, and 
even clay inlumps. A troublesome modern risk was 
found in the products of washings and wet processing; 
very fine, but relatively heavy, particles of some 
substances, shipped in a damp condition, displaced 
part of the moisture towards the surface under the 
influence of vibration, so that the surface of the cargo 
assumed a _slurry-like . consistency, and. was_ then 
capable of a dangerous free-surface action. Some 
metallic residues and fine coal washings behaved in 
that manner and had caused casualties. Dredging 
craft and crane pontoons presented special problems; 
and another matter requiring consideration was the 
effect of water pumped into a ship on fire in port. 

The discussion was opened by Professor C. W. 
Prohaska, who agreed with the author regarding the 
danger which could arise from hose water between 
decks during fire-fighting. Mr. Steel had asked 
whether any members had experience concerning 
ships which had capsized due to a following sea. 
This seemed to be proved, so far as it could be 
proved, in the case of one rather small ship, a cement 
carrier about 150 ft. long. The holds were full except 
for part of the fore hold. People in a ship that was 
following saw that, after rolling 15 deg. to the port 
side, the vessel suddenly heeled over to 45 deg. to 
starboard, and went down with all on board. The 
ship was raised later. The range of stability had 
seemed sufficient; the metacentric height at the time 
of the accident was about 17 in. to 18 in.; therefore 
it seemed extraordinary that the accident should 
happen. Close investigation indicated that a serious 
mistake was made in calculation, and the ship had 
much less stability than the curves would show; the 
range of stability was not 65 deg., but proved to be 
only 40 deg. That occurrence emphasised the 
importance of exact stability calculations for ships. 


SYNCHRONOUS ROLLING 


Dr. W. Muckle asked if it was possible at the 
present time to state, for any particular type of ship, 
what was the minimum stability required, as far as 
the GZ curves were concerned; and also, as far as 
initial stability was concerned, in terms of meta- 
centric height. It was very difficult to say whether 
a ship was absolutely stable or had not sufficient 
stability. Another question was, could a ship of 
good initial stability be capsized by mishandling in 
conditions of synchronous oscillations, even if the 
cargo was well stowed? Sad 

The question whether to use GZ curves or righting 
moment curves was interesting. His own view was 
that, dealing with wind moments, the righting moment 
was the one to consider and also in cases of cargo 
shifting; but in the rolling of a ship among waves, 
and in comparing the various conditions of loading, 
he did not think that the righting moment was the 
true criterion, because the applied wave moment of 
the ship was also proportional to the displacement. 

Mr. H. S. Pengelly noted the author’s remark 
that, for some years, elementary stability had been 
a subject of examination for masters and mates. 


It was his own experience, when serving with the 
Eastern Fleet during the late war, that Merchant 
Navy deck officers serving in armed merchant cruisers 
had a very much better grasp of the stability than 
did officers of the Royal Navy. Recently he had 
made a five-month voyage as a passenger in a 
cargo ship of about 7,500 tons gross; when fully 
loaded with about 8,000 tons of cargo, the displace- 
ment was some 15,000 tons. On the outward voyage 
superphosphates were loaded at Rotterdam; news- 
print from Canada and Newfoundland; tin-plate, 
grain, canned goods and general cargo from the 
United States; and hemp from Manila. On the 
homeward journey there was general cargo from 
Japan; iron ore (destined for Hamburg), goose 
feathers, hogs’ bristles, canned pork, etc., from 
China; hemp from Manila; and rubber and tin from 
Singapore and Manila. He was impressed by the 
way in which that ship left every port on an even 
keel, and by her behaviour in bad weather. The 
worst rolling occurred during a storm when crossing 
the 180 deg. date line. The ship then carried about 
5,000 tons of cargo and rolled about 25 deg. to port and 
rather less to starboard. He suggested that, for ships 
of that size and service, flirting with small GMs in 
order to ensure comfort should be avoided, and that, 
in any seagoing condition, the GM should not be 
less than 18 in. and preferably 2 ft.; the maximum 
GZ should be not less than 2 ft. and should occur 
at an angle not less than 35 deg., and the range should 
be not less than 60 deg. There was often confusion 
about the stability of a ship under permanent list. 
A ready and approximate guide to stability in such 
a case could be obtained by moving the base line 
of the GZ curve vertically to cut the curve at the 
angle of list. That simple device might give the 
master some guidance in deciding when safety of 
life should take precedence over safety of ship, 
i.e., when to abandon ship. 

Professor E. V. Telfer said that the paper would 
certainly be studied by lecturers in many universities 
in the teaching and applicati6n of naval architecture. 
It was with the idea of making such use of the paper 
that he asked the author to change some of his 
terminology, for the benefit of students who might 
use his paper. The author was entitled to use the 
shorthand sign “GZ,” but if he used the term 
**GZ curve,” he should delete the term “RM” 
and use the term he really meant, * righting moment”: 
otherwise it would be confusing to those who thought 
in terms of BM, RM and other abbreviations on the 
elementary diagram of stability. He also stated 
that * Curves of righting levers, GZ, are very suitable 
for comparing statical stability between d fferent 
ships for their ordinates bear substantially a linear 
relation to the ships’ dimensions, whereas the 
ordinates of righting moment curves, W » GZ, vary 
approximately as the fourth power of the dimen- 
sions.’ What did he mean? Surely, in geometrically 
similar ships, the GZ must bear an exact linear 
relation to the ships’ dimensions, and the righting 
moment must vary exactly as the fourth power of 
the dimensions. 


SMALL SHIPS MOST AFFECTED 

Mr. J. M. Murray, M.B.E., said that the paper 
showed clearly that the problem of stability was the 
problem of the small ship and not of the large ship; 
statistics of casualties also bore that out. Fig. 2 
showed that, for the small ship, 157 ft. long, the 
GZ curve for a freeboard of 1-7 ft. was very small. 
The point really was that a ship 157 ft. long might 
well have a freeboard of 0-17 ft. and not 1-7 ft. 
The author had said that, for any ship of similar 
form and proportions above and below water, a 
uniform linear relationship applied; but Mr. Murray 
thought that, coming down from a 470 ft. to a 120 ft. 
ship, that relationship did not apply. To put it in 
another way: the quarter deck might have a free- 
board of 2 in. With reference to synchronous 
rolling: about six years ago a small German coaster 
was lost in the Baltic in moderate weather. It was 
said that the ship was lost because of synchronism 
with the waves; but that finding was disputed, and 
it was stated that it had been impossible to upset a 
model of the ship by that method. 

Professor A. M. Robb, referring to synchronous 
rolling, recalled that Sir John Biles used to tell of a 
boat which, anchored off one of the West Indian 
islands, rolled right round and up again. The crew 
were quite certain that was the case because, when 
they awakened in the morning, there was a round 
turn in all the hammock lashings! He recalled also 
a coaster which left Plymouth for somewhere east, 
but never turned up. It was certain that she was 
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navigating im a quartering sea the very worst cir- 
cumstances for rolling—but the Court of Inquiry did 
not conclude that she had capsized; they were 
satisfied that the ship foundered because of inadequate 
freeboard. Their reason for ruling out capsizing 
and blaming the difficulty of steering in a following 
sea was that the ship had sailed on the evening of 
Boxing Day and had been delayed for several hours 
while the crew were collected from various hostelries. 

Mr. Steel had referred to the GZ curve in associa~ 
tion with synchronous rolling, but how could he 
show from any theory of rolling motion—and the 
theory had some relation to facts—that a ship with a 
small GM would get into the synchronous condition 
leading to capsizing ? Cutting down the GM period 
would increase the period of roll and so reduce the 
possibility of synchronism. He was surprised by 
Mr. Steel’s faith in GZ curves. Only one thing 
mattered, apart from the centre of gravity, and that 
was the height of the metacentre. 


ALTERNATIVE CRITERION 

Professor L. C. Burrill said that he would have 
liked to see in the paper a statement that no ship 
less than 120 ft. long should go to sea in the loaded 
condition with less than | ft. GM. Anything under 
| ft. tended to be dangerous. He would like to hear 
what Mr. Steel had to say on that point. Mr. Steel’s 
criterion was in terms of GZ curves. Some 25 years 
ago, he (Professor Burrill) suggested an alternative 
criterion of stability, which was the percentage of the 
displacement which would have to be shifted from 
one side of a ship to the other to give a list of 15 deg. 
That was a technical consideration which was more 
difficult for a ship’s officer to understand than the 
simple GM;; but if it were allowed to be calculated by 
the * wall-sided * formula, it could quite readily be 
added as a second criterion. 

Mr. D. J. Doust said that it was unfortunate that 
the problem of stability was a dynamic one; any 
parameter of the form used to assess the dynamic 
behaviour of a vessel in a seaway was merely a con- 
venient yardstick. Such yardsticks, whether meta- 
centric height, freeboard or GZ, varied considerably 
from one ship type to another, and considerable 
experience of any One type was necessary before they 
could be applied with confidence. One of them, not 
specifically mentioned in the paper, but used exten- 
sively on the Continent for trawlers, was Rahola’s 
criterion. It was based on the work done to incline 
the ship to known angles, and the dynamic lever 
derived had been found to agree with some results 
from model experiments conducted at the Ship 
Division, National Physical Laboratory. It was 
based on actual ship results and was reliable for 
trawlers of 100 ft. to 120 ft. between perpendiculars. 
No doubt, similar methods could be evolved for other 
ship types. A similar problem had been investigated 
at the N.P.L., concerned with the side-launched 
behaviour of various ship types. Some of those 
results from side-launching might well have a bearing 
on the present problem. Once the vessel had entered 
the water, its submerged motion consisted essentially 
of an angular rotation, the sideways linear motion 
being very heavily damped. Under such conditions 
it was concluded that the influence of the form or 
shape of the vessel had a major effect on the subse- 
quent motion—it was found that the metacentric 
height of the finer forms could be reduced considerably 
with safety, but the fuller forms, such as coasters 
and dsedgers, required a much greater critical GM 
to avoid capsizing; the metacentric height for the 
same form did not materially affect the angular 
rotation, Once the vessel was fully immersed in the 
water. As the point of instability was approached, 


the buoyancy forces which would normally assist in 
° 


restoring the vessel to the upright were absent, 
because the vessel was virtually in a wave trough, 

Mr. B. Baxter agreed with the author that GZ 
curves were suitable for comparing the statical 
stability of different ships, but curves of righting 
moments for different conditions were more con- 
venient for individual ships; but the Ministry of 
Transport Notice M.375, which dealt with the carriage 
of stability information, stated that curves of statical 
stability should be derived from the cross curves. 
That presentation of the results could be misleading 
to a ship’s officer, particularly if all the curves were 
drawn on one diagram. The curves of statical 
stability were drawn for a poop, bridge and fore- 
castle type of vessel 310 ft. between perpendiculars 
46 ft. 4 in. in moulded breadth and 25 ft. 2 in. depth 
moulded to the upper deck. The difference between 
the maximum values for GZ was marked, but the 
disparity was reduced considerably when the righting 
moments were considered. He thought that a strong 
argument could be put forward for the inclusion of 
the free-surface correction at all angles of inclination 
when dealing with normal ship conditions. 

He asked the author the following questions: 
What was the minimum safe value for the GM of a 


ship when in the worst service condition ? How were 


the curves of statical stability for different types of 
ships compared ? When carrying a deck cargo of 
timber, what allowance should be made for water 
absorption during a voyage ? What allowance 
should be made when carrying esparto grass ? What 
growth was usual in the light-ship weight of ordinary 
cargo ships per year ? The cross curves of stability 
for the Empire type of ships were drawn with the 
initial assumption that the KG values were 6 ft. 
Nobody had been able to explain to him why such a 
very small value for KG was assumed. Did Mr. 
Steel know the answer ? 


WARSHIP PRACTICE 


Professor S. J. Palmer, O.B.E., questioned the 
wisdom of designing merchant ships with small 
metacentric heights. The usual argument in favour 
of doing so was that a low GM led to long-period 
rolling, which was more comfortable than the short- 
period rolling obtained with a high GM. In general, 
that was not true. In the irregular waves met at 
sea there were usually components whose lengths 
varied from very short to very long, and a ship 
responded most to the components in resonance with 
its own natural period. A moderate change in 
natural period would not allow the ship to escape 
the possibility of synchronous rolling with some 
components of the irregular sea. Again, the ship 
might be steaming at any angle to the waves and 
there would be one course on which the period of 
encounter of the maximum component of the 
irregular sea would synchronise with the ship's 
natural period, whatever that might be, within wide 
limits. If warships were compared with merchant 
ships, there was a striking difference between their 
metacentric heights, because warships usually had 
between 3 ft. and 6 ft. in the deep condition, to give 
enough stability after damage by enemy action; but 
warships were usually quite comfortable with those 
high GMs. He suggested, therefore, that there was 
no justification for low GMs; larger values would 
give a greater safety margin, would lessen the need 
to ballast, and would not lead to an appreciably 
less comfortable roll. 

Mr. Steel, replying to the discussion, did not 
think that there was any authentic information of a 


GRINDING CONNECTING-ROD AND CAP SIDES 
Special Work-Carrier on Duplex Grinder 


The duplex surface grinder, employing two 
coaxially mounted grinding wheels with their 
cutting faces parallel, can be used for simul- 
taneous grinding of opposing faces of many 
different types of component. Stock removal 
can be heavy when required, and the machine 
will work to close limits of accuracy. To pass 
the components to be ground between the 
grinding wheels it is necessary to have a work- 
carrier of suitable design. Such a work-carrier, 
designed by Arthur Scrivener, Limited, Tyburn- 
road, Erdington, Birmingham, 24, for use with 
their horizontal duplex surface grinder, is 
shown in the accompanying illustrations. 

It consists of a power-rotated disc, the axis 
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ship capsizing synchronously, 


fishing boats which capsized bre Of two 
up the other side. In one case mast one Came 
and in the other the vessel  irried broken 
instances occurred in the Icel: On. Those 


reported cases, he knew someth shanties sme 
ship and had some recollection «° (he Danish 
but he did not think that the oe 
pos’ mabe seas were da: 
synchronism. The effect of a 6. arterj 

be to alter the condition of the hip, elton 
shift of cargo or through opening her up i — 
way. He agreed with what had been said in 
Muckle and others about the uses of righting Dr. 
and GZ. When examining a large — 
stability curves for many ships, by looking at sie 
curve a picture was obtained for a particular ty “ 
When dealing with righting moments, diaplacene; 
came into it to such an extent that a quick ~ 
parison was not possible between two ships “94 
similar type; but the investigations he had mentioned, 
using righting moments, were the analyses referres 
to in the paper. 

If he had attempted to lay down a 5 . 
stability, as suggested by Mr. Pengelly, pcan Apa 
shot at by Merchant Navy architects. What he 
had said was that a ship could be safe with fair), 
small calculated stability provided every other 
precaution was taken. He had not attempted to 
deal with the designers’ questions; the paper was 
intended to promote safety in ships. As to the 
absorption of water by timber, esparto grass, and 
so on, there were figures; but timber varied a great 
deal, and the law left it to the masters to determine 
the type of cargo they carried. He agreed with 
Professor Palmer that low stability was not good 
and he was not sure that all oceangoing ships ran 
with as large a GM as they might. On 90 per cent 
of the voyages they might be quite safe, but ina 
severe storm, if the cargo or bunkers or something 
else shifted and there was a breakdown in any of 
the fittings, a ship might get into difficulty. A good 
GM, which the master should be able to judge 
according to his vessel, was an insurance against 
something going wrong. 

Report of meeting to be continued 


of which is parallel with, but in front of, that 
of the two grinding heads. On the periphery 
of the disc are fixtures for carrying connecting 
rods and caps; they are arranged alternately and 
each is equipped with a spring-loaded clamping 
arm and suitable location points. A connecting- 
rod forging is placed in position against the two 
location V’s, A and B, as shown in the sketch, 
and the clamping arm C is swung into place 
manually to register with the third V, marked D 
in the sketch. 

The work-carrier rotates slowly (from | to 
3 r.p.m. under the control of a variable-speed 
gear), and each fixture in turn comes under a 
cam-ring E, which, by means of a roller on the 
fixture, applies the pressure of a helical spring 
between C and the roller arm so as (0 
hold the component in position while it 
ground. As rotation continues, the fixture 
passes clear of the cam-ring, and the clamping 
arm opens to allow the connecting-rod to fall 
into a chute. A similar fixture is used to carry 
the connecting-rod cap. 
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Book k ews 


Sonn Boundary ver Theory. By HERMANN 
1 ship, SCHLIC! Translated by J. KEestiN, 
; Quite Pergani yess, Limited, 4-5, Fitzroy-square, 
0 was London V1. (105s.) 

oe The viscosity of a fluid is one of its most important 
- Some physical properties. In any non-uniform motion 
Dr. of a gas or @ liquid there ts friction—arising from 
Mens molecular (ansfer of momentum—and the 
Ad coefficient of viscosity relates the stress to the 
— rate of strain analogously to the Young’s modulus 
ue. of solid mechanics. There are, however, many 


aspects of fluid motion which can be calculated 


com : er 
of a quite accurately by neglecting friction altogether. 
loned, These theories are of value if the effects of 
ferred viscosity in slowing down the motion are confined 


to a thin region very near the body and to a 
narrow wake, but it would be impossible to 
forecast whether this restriction applies in any 


fairly given motion unless one has a thorough know- 
Other ledge of the balance of forces in this so-called 
ed to boundary layer which “ grows” at the skin of 


any solid that is in contact with moving fluid. 
We may consider a particle of fluid near such 
asurface. Its momentum tends to be reduced by 
shearing action—since we may expect the shear 
stress (friction) to be greater on the side near 
the surface—while the action of streamwise 
static pressure gradients may enhance or reduce 
this momentum. These effects diffuse outwards 
in proportion to the value of the coefficient of 
viscosity. When the motion is very slow they 
diffuse indefinitely far away from the body, 
and there can be no question of defining a 
“boundary ~ layer outside which there are no 
effects of friction. When the velocity of 
streaming is large, however, the above effects 
may be convected downstream at a greater rate 
than the rate of outward diffusion. It is then 
possible to define a boundary in the fluid outside 
which the effects of friction are negligible. 
Mathematically speaking, one can always find a 
region in which the “ viscous terms” of the 
equation of motion are of the same order as the 
inertia terms. For fast motion or small viscosity 
this region is narrow and the boundary layer 
concept becomes useful. It was proposed by 
Prandtl in 1904. The accuracy of calculations 
of lift and drag of aerofoils depends on a reliable 
knowledge of what goes on in this region and it 
is not surprising to find that the main advances 
in this field have been made in response to the 
demands of aeronautical engineering. 


Professor Schlichting is responsible for some 
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peed of the essential forward steps which have taken 
~- place during the 50 years that are covered, and 
‘the he has made a brilliant job of this text-book. 
ring It is the only one of its class available in English. 
Fits The reviewer knows that it already finds a place 
te in all aeronautical libraries and on many private 
ins shelves but he would like to stress the value of 
ping this fundamental work to engineers in the fields 
fall of mechanical, chemical and atomic engineering. 
ae Turbines, rotary compressors and heat exchangers 


in which there is motion of one or more fluids 
may all run at very much reduced efficiency if 
the design is not aimed at keeping the boundary 
layer in check. An attempt has been made to 
bring theoretical considerations into a form 
which can be grasped by engineers and is, on 
the whole cessful. Those experimental results 
which are juoted have been chosen for their 
Suitability | give a clear physical insight into the 
petemen ‘nd to provide direct verification of 
the theo: presented. The reader is thus 
relieved © struggle through the empirical 
morass t! often called for. 


a. firs chapters form a non-mathematical 

aie ) the subject; the distinction 

pri ind perfect ’’ fluids is carefully 

aa " s shown how the condition of no 

hapa ries leads to great differences in 
- 2 fan ay fluids with vanishingly small 
nef Sean y ‘© viscosity is introduced in 
+ to a. ‘ner rather than in Maxwell’s, 


since the physical significance of 





FLUIDS IN MOTION 


the viscous normal stress terms in the Navier- 
Stokes equations can only be explained in terms 
of molecular momentum exchange, but this is 
perhaps an over-subtle teaching point. There 
are fine pictures of boundary layers separating 
to form vortices and also of Prandtl’s experi- 
mental use of suction slots to delay separation 
in wide angle diffusers. It is embarrassing to 
note that this ‘“ modern dodge” of boundary 
layer control was successfully tried before the 
first World War. The next three chapters are 
concerned with the derivations, the general 
properties and the few known exact solutions of 
the Navier-Stokes equations of laminar motion. 
The derivation is neat, but practising engineers 
will want to consult their mathematical friends 
on seeing the stress and strain tensors. They will 
be assured that tensor algebra is not used but 
that the tensors occur in order to make certain 
groups of terms look more orderly. After all, 
stress is tensorial in nature just as force is 
vectorial. It is one of the beauties of the work 
that the unphilosophical reader can utilise the 
later chapters without first battling through this 
derivation. The work of Stokes, Oseen and 
Hele-Shaw is dealt with in a chapter on “ Very 
Slow Motion.” The hydrodynamic theory of 
lubrication is included here, and it is clearly 
illustrated by a two-dimensional example. 

The boundary layer approximations to the 
full equations of motion are introduced in 
Chapter 7 for two-dimensional incompressible 
flow. The physical essentials underlying the 
neglect of certain streamwise derivatives are never 
lost sight of, and pass graduates should feel quite 
at home here. General properties and exact 
solutions of these approximate equations are 
covered in the two succeeding chapters. A 
solution is given for the development of a laminar 
jet issuing from a slit; the boundary layer 
approximations apply to this case as well. 
A chapter on steady three-dimensional boundary 
layers includes the following topics; axially 
symmetrical boundary layers on bodies at rest, 
the circular jet, the yawed cylinder (not necessarily 
circular), boundary layers on rotating bodies. 
Chapter 11 is concerned with unsteady motion, 
i.e., motion in which the velocity and other 
quantities at a fixed point vary with time. No 
great progress has been made with such unsteady 
phenomena as the starting motion of a cylinder, 
but periodic boundary layer flows are treated 
and used to explain the dust patterns found in 
Kundt’s tube experiments. 

The convective inertia terms which occur in 
the Navier-Stokes equations and also in their 
boundary layer approximation are non-linear, 
and it is surprising that a considerable number 
of exact solutions exist. Nevertheless when it 
comes to the calculation of the growth of a lami- 
nar boundary layer in, say, a given wind-tunnel 
contraction or near the nose of a given aerofoil, 
one will not be able to draw on an exact solution 
that applies. This is where the v. Karman- 
Pohlhausen momentum approach comes to aid. 
The equations of motion are no longer satisfied 
exactly, but only in the mean. An arbitrary 
velocity distribution is assumed but care is taken 
to ensure that the corresponding momentum 
flux is properly equated to the net force arising 
from the skin friction and the static pressure 
gradient. Any exterior pressure distribution 
may be introduced, but it is found that the method 
is very inaccurate when the pressure rises in the 
direction of motion. Thwaites in this country 
discovered the essential properties of the velocity 
distribution in laminar boundary layers and 
introduced the corresponding data from all 
known exact solutions into the Karman momen- 
tum equation. The resulting formula for the 
thickness is a simple integral and this has been 
widely used since 1948. The formula can also 
be used to predict the point of laminar separation 
and naturally agrees better with exact solutions 
(which it uses) than Pohlhausen’s. The German 
edition made no mention of this in the chapter 


403 


(12) devoted to approximate methods but one 
is glad to note a grudging paragraph devoted 
to the Thwaites formula on page 220! 

Boundary layer control is given an adequate 
survey in Chapter 13. Again one is sobered 
by the mention of a pre-war German aeroplane 
equipped with boundary layer suction on the 
wings. Is this a field where others have made 
the fundamental scientific advances while we 
work on the technological exploitation? Let 
us hope so. The chapter would have been more 
representative if some mention had been made 
of the extensive Australian work in this field. 


“ The transfer of heat between a solid body 
and a liquid or gaseous flow is a problem whose 
consideration involves the science of fluid motion. 
On the physical motion of the fluid there is super- 
imposed a flow of heat and, generally speaking, 
the flow field interacts with the temperature 
field. In order to determine the temperature 
distribution it is necessary to combine the 
equations of motion with those of heat conduc- 
tion.” This is the opening of Chapter 14 on 
** Thermal Boundary layers in laminar flow” ; 
a very satisfactory chapter that introduces us 
easily to the Prandtl, Grashof, Nusselt, Peclet 
and other numbers which have to be understood 
if the subject is not to remain an empirical jungle 
for the reader. The next chapter on “ Boundary 
Layers in compressible flow” is rather thin, 
but reference is made to Professor A. D. Young’s 
survey written in 1953. It is probably true to 
say that in the absence of shockwaves the effects 
of compressibility are nothing like so profound 
on the flow in the boundary layer as they are 
on the external flow. Yet the calculation of 
boundary layer properties becomes much more 
difficult since the heat due to friction as well as 
that due to compression must be taken into 
account. Moreover the coefficient of viscosity 
must be expressed as a function of temperature. 
The fundamental work of Holder, Gadd and 
others at N.P.L. on the so-called shock wave- 
boundary layer interaction problem appeared 
too late for inclusion in the book. 


The next nine chapters are devoted to turbu- 
lence, its origin, and turbulent flow in boundary 
layers, wakes, jets and pipes. Few scientists 
could be better qualified to write on this subject 
than Professor Schlichting who in 1935 colla- 
borated with Tollmien to produce the famous 
small perturbation theory of the stability of 
laminar boundary layers. This was not believed 
at the time and the crucial confirmatory experi- 
ments of Schubauer and Skramstad (1940) 
remained classified until after the war. It is 
perhaps to make up for this that we are given 
two quite heavy chapters on the stability of 
laminar layers with various pressure gradients, 
heat transfers and suction. The basic original 
work of Reynolds and Lord Rayleigh is properly 
acknowledged. The last seven chapters take us 
systematically through the following and other 
topics: Reynolds’ stresses, mixing length and 
eddy viscosity theories, Sir Geoffrey Taylor's 
vorticity transport theory; v. Karman’s simi- 
larity hypothesis; turbulent flow through pipes 
and universal resistance law for very large 
Reynolds’ number; skin friction drag of smooth 
and rough flat plates, rotating discs; admissible 
roughness on aerofoils, turbine blades, etc. ; 
calculation of development of two-dimensional 
turbulent boundary layer in an arbitrary pressure 
field (no mention of Maskell’s able work); 
free turbulent flows; profile drag of aerofoils, 
and losses in cascades. 

The reader who has digested the contents of 
“* Boundary Layer Theory “—and perhaps some 
of the 794 references to books and papers—will 
not need much dessert. The recently published 
proceedings of the N.P.L. symposium on 
“Boundary Layer Effects in Aerodynamics,” 
H.M.S.O., 1955, will be quite enough to bring 
even specialists right up to date. The printers— 
G. Braun of Karlsruhe—have made an excellent 
job of the production, the author's assistants 
have indexed the volume very carefully and 
Dr. Kestin’s translation has rendered the heavily 
Germanic original into a most readable piece 
of technical prose. 
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NEW BOOKS 


Some of the books noticed here are selected for 
extended review in ENGINEERING. 


Local Instability Problems of Light Alloy Struts. 
By P. S. Butson. Research Report No. 29. 
The Aluminium Development Association, 33 
Grosvenor-street, London, W.\. (7s. 6d.) 

This report describes an investigation forming part 
of the programme of the A.D.A., and, in this instance, 
carried out under the direction of Professor A. G. 
Pugsley at the University of Bristol. It deals with the 
efficiency of aluminium alloy structures and com- 
ponents in which strength is governed by some form 
of instability, rather than theb reakdown of the 
naterial. This is particularly important in light-alloy 
design because the freedom of form allowed by the 
extrusion process has enabled sections to be made 
with thinner walls and wider flanges and also because 
of the low value of Young’s modulus. The book 
opens with a survey of existing work, followed by a 
statement of the scope of the investigations described 
and a detailed account of the theory upon which the 
experimental work described in the next section 
depends. Test results are then given under two 
subheadings: maximum local instability stresses, 
and strut curves. The main part of the report 
concludes with a discussion of results. An appendix 
gives the mathematics for the stability of a single 
flat plate under known edge conditions. 


Teach Yourself Perspective Drawing. By H. F. 
Hows. English Universities Press, Limited, 102 
Newgate-street, London, E.C.\.  (6s.) 

Though of considerable value as a means of clarifying 

the design of a component represented by standard 

orthographic projections, the isometric drawing cannot 
give as faithful a picture as a perspective drawing. 

(A perspective drawing is “a true representation on 

a flat plane of the appearance of an object seen from 

a specific viewpoint.) In many cases such a drawing 

may be useful in visualising an engineering product 

and the greater complexity of drafting justified. 

This book, which is one in the popular “ Teach 

Yourself’ series, gives a full account of the theory 

and practice of perspective geometry and though 

primarily intended for artists and architects may 
prove also of interest to engineering draughtsmen. 


Applied Electricity. By A. W. Hirst. Third 
edition. Blackie and Son, Limited, 17 Stanhope- 
street, Glasgow, C.4.  (25s.) 

The third edition of this book, which was first pub- 

lished in 1942, has been written with the syllabus of 

Part | of the London B.Sc.(Eng.) examination in 

view. Rationalised M.K.S. units have been used 

throughout and form the subject of an introductory 
chapter. The other chapters deal with direct-cur- 
rent machines; alternating-current circuits; trans- 
formers; alternators and synchronous motors; 
the induction motor; conversion of alternating to 
direct current ; transmission, distribution and utilisa- 
tion; illumination; instruments and  measure- 
ments; materials; and the elements of thermionics. 

A good deal of new material has been inserted and 

the number of examples has been increased. 


Better Ways: Nineteen Paths to Higher Productivity. 
British Productivity Council, 21 Tothill-street, 
London, S.WA. (2s. 6d.) 


The plan followed in this “* primer of productivity ” 
is to describe some of the main techniques or methods 
in short chapters and then to illustrate each by one 
or more case studies showing how they have been 
used in leading firms. The nineteen paths referred 
to in the title are discussed under the following chapter 
headings: what work study means; method study; 
work measurement; job evaluation; wage incentive 
schemes; process study; product selection and 
design; the “* Three S's” in industry (simplification, 
standardisation and specialisation); layout and 
handling; production control; stock control: 
budgetary control; statistical methods in industry; 
quality control; planned maintenance; joint con- 
sultation; information for workers: and_ staff 


= and training. The booklet is well illus- 
trated. 


Catalogue of Nuclear Reactors, 1955. Prepared by 
Atomic Energy of Canada, Limited, with the 
co-operation of the Atomic Energy Research 
Establishment, Harwell. H.M. Stationery Office, 
Kingsway, London, W.C.2. (4s. 6d.) 

\t_ the International Conference on the Peaceful 

Uses of Atomic Energy held in Geneva last August, 

considerable information was released concerning 

the nuclear reactors which various countries had 
already brought into operation. These details 
together with other published data on the subject 
have been used to compile a catalogue of nuclear 
reactors known to have reached criticality by July 


1955. The reactors are classified in terms of neutron 
speed, fuel configuration, kind of moderator, purpose, 
thermal power and neutron flux; and in some cases, 
the properties and construction of the reactor are 
given in detail. Other features described are : 
reflector, coolant, shielding, size, temperatures, 
control system, experimental facilities and estimated 
cost. A complete page is devoted to each reactor, 
and the contents of the catalogue are tabled both 
alphabetically and geographically; additions and 
revisions will be issued from time to time. (Readers 
may be interested to note that an article including 
a tabulated analysis of all the reactors described at 
the Geneva Conference including unfinished and 
projected reactors, appeared in ENGINEERING on 
October 7 last year; some copies of the second 
reprint are still available). 


Fifth Symposium (International) on Combustion: 
Combustion in Engines and Combustion Kinetics. 
Published for the Combustion Institute, under the 
auspices of the Standing Committee on Combustion 
Symposia, by Reinhold Publishing Corporation, 
430 Park-avenue, New York 22, N.Y., U.S.A. 
(15 dols.); and Chapman and Hall, Limited, 
37 Essex-street, London, W.C.2. (120s.) 


The fifth international Symposium on Combustion 
was held in Pittsburgh, from August 30 until 
September 3, 1954, and of the papers presented 101 
have been selected for publication in the above 
volume. Believed to be the most thorough and 
authoritative survey of combustion problems up 
to that date, it includes sections on the kinetics of 
combustion processes, the combustion of fuel drop- 
lets, propellant burning, combustion of solids, diffu- 
sion flames and carbon formation, flame spectra and 
dissociation energies, combustion in engines, and a 
number of special techniques; there is also a report 
of the panel discussions. The book, which is well 
illustrated, contains a comprehensive table of contents 
and a list of authors. 


Cedar Bluff Dam. Technical Record of Design and 
Construction. United States Department of the 
Interior, Bureau of Reclamation, Denver, Colorado. 
(No price given.) 

The Cedar Bluff Dam is a key feature of a multi- 

purpose development project situated in Ellis County, 

Kansas. The dam is a rolled earth structure, 

approximately 12,500 ft. long and nearly 200 ft. 

high at the maximum depth. Its spillway has a 

maximum discharge of 87,400 cub. ft. per second. 

This report is a full technical record of the design 

and construction of the dam and particular problems 

encountered arising fromthe extreme and sudden 
changes of weather which occur in the area. Floods, 
tornados, hail storms and dust storms are not un- 
common and the variation in river flow, which 
depends largely on rainfall rather than snow-melt, 
fluctuates widely and occurs at unpredictable times. 


The Strength Properties of Timber: The 2-CM 
Standard for Tests of Small Clear Specimens. By 
F. H. ARMSTRONG. Forest Products Research 
Bulletin No. 34. Published for the Department 
of Scientific and Industrial Research by H.M. 
on” Office, Kingsway, London, W.C.2. 
(2s. 6d.) 


It has been the regular practice in the United Kingdom 
to use specimens of 2 in. square cross-section for 
all tests made on timber. Continental practice, 
on the other hand, has made use of specimens 
only 2 cm. square in cross-section. The Forest 
Products Research Laboratory has recently made an 
investigation employing the smaller size of specimen, 
and data from tests made on 29 hard woods and 12 
soft woods are given in this report. Comparisons are 
made between the information gained from tests on 
specimens of both sizes. 


Films in Human Relations. Scientific Film Associa- 
tion, 164 Shaftesbury-avenue, London, W.C.2. 
(2s. 6d.) 

The industrial committee of the Scientific Film Asso- 

ciation organised a conference at Ashorne Hill from 

May 24 to May 26, 1955, on “ Film in the Improve- 

ment of Human Relations in Industry” and this 

booklet is a record of the proceedings. It contains 

the introductory address of Sir Godfrey Ince, G.C.B., 

M.B.E., and the text of other speeches dealing with 

the use of films as means of instruction, explanation, 

introduction, communication and exhortation in 
industry. A list of the organisations represented at 
the conference, the conference programme and some 


details about the Scientific Film Association are 
included. 


Works Structures. By R. F. Mites; and Corrosion 
Problems Relating to Works Structures. By C. W. 
MARLER. Proceedings No. 31. The Fertiliser 
Society, 44 Russell-square, London, W.C.1. (12s. 6d.) 


These two papers were originally read before the 
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Fertiliser Society in February, . and 
published together in book for me tow 
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** Works Structures ” is a concis bed, 

problems that are encountered selecti dy 
ing forms for industrial purposes { w d- 
the covering materials. No a: t is made 1° 
discuss design in detail, though -ntion is 2 
to the importance of a thoroug! te investi mq 
The second paper is concerned w.\\ the sgation. 
of corrosion and its effects on _Terent - 

with particular reference to the eta 
structional materials for use in ind. trial atmospkn 


and the different treatment they ca 


: : : De given j 
to extend their useful life. Siven in order 
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TRADE PUBLICATIONS 


Copies of any of the following trade publication 
obtainable from the addresses given though distribution 
is sometimes restricted. 


Training Electrical and Mechanical Tue 
BeLmos Co. Ltp., Bellshill, Lanarkshire, Training 
facilities offered by the company for training elec- 
trical and mechanical engineers of craft, technical 
and professional standards in switchgear and other 
control equipment. Details of courses, working 
hours, holidays and amenities. Illustrated book. 
let. Enquiries to Mr. J. Martin care of the 
company. 

Electricity in the Home. British ELECTRICAL Devetop- 
MENT ASSOCIATION, 2 Savoy-hill, London, W.C.2. 
Talkiestrip, ‘* The Need for Knowledge, No. |” 
for instructing sales staff in answering 
of domestic users of electrical equipment generally. 
Film, ** Emney’s Electrical Enterprises,” designed 
to promote interest in immersion heaters and other 
electric water heaters. 

Brickwork. LONDON Brick Co. Ltp., Africa House, 
Kingsway, London, W.C.2. “ Phorpres” bricks 
for external facing walls, and clay blocks for load- 
bearing walls and partitions. Coloured illustra- 
tions showing texture and patterns obtainable 
with different facing bricks. Data on standards 
specials, etc. Also technical notes on construc- 
tion, etc. Illustrated booklet. 

Two-Man Chain Saw. J. CLUBLEY ARMSTRONG 
DaNnaRM Ltp., Abford House, Wilton-road, 
London, S.W.1. Addition to range of electric and 
petrol-driven chain saws is the two-man petrol 
driven version which will make cuts up to 7 ft. in 
diameter. Cutting speed 18 sq. in. per second 
in dry elm. Peak rating 11 b.h.p. at 3,000 r.p.m. 
Leaflet. 

Electric Tools. Wor Ecectric Toots Ltp., Pioneer 
Works, Hanger-lane, London, W.5. Portable 
saw, type RSIO and 6 in. heavy-duty grinder, 
also belt sanding attachment for mounting on 
grinder. Specification sheets and notes of unusual 
applications, particularly in building operations. 
Illustrated leaflets. 

Painting Stonework. Corrosion Ltp., 16 Gloucester- 
place, Portman-square, London, W.1. “ Glocrete 
Stucco,” a paint with a base composed of synthetic 
rubber, suitable for covering concrete, bricks, 
plaster and other building surfaces. Resistant to 
acids and chemicals; also weathering properties. 
Information leaflet. 

Remote Control Stations. THe BeLmos Co. Lto., 
Bellshill, Lanarkshire. Control desks and pedes- 
tals for floor-mounting. Stations for wall-moun'- 
ing. Push button equipment for operating starters. 
where these are installed near the motors 4 
control is effected from a central position. Descrip- 
tive illustrated leaflets. 

Practice of Advertising. INSTITUTE OF PRACTITIONERS 
IN ADVERTISING, 44 Belgrave-square, —. 
S.W.1. * In the Interest of the Advertiser,” boo 
explaining qualifications and standards of “ 
of member agencies; points in se'ccting an agency. 
and services offered by the Institute. 

Generating and Welding Plant. Pri»ow LtD., Sand- 
wich, Kent. First bulletin of @ series oad ow 
to give news of the firm's deve! oments “ 
products. Items mentioned inchice portable gene 
ating sets; stand-by plant; en 7¢ starters 
welding equipment. 

Fractional Horse Power Motor. Br. < MOT! Merlin” 
Empress Works, Huddersfield. °" , 
motor for light industrial or dc 
compact fan ventilated. Ma: 
+, } and 4 h.p. Leaflet. 

Conveyor Belt Idlers. GENERAL k 7 
Magnet House, Kingsway, Lon. 
duty idlers for conveyor belt mss Illustrated 
troughing type or rubber dis: e 
booklet No. 2829. 
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ne LIGHT GAS TURBINE V, of Fuel 10,000 €. HU. ber 3 
rnd T 15 Se | te ; : 
of t , ‘ 
build. VERSATILE AUXILIARY POWER PLANT £ ; 
0Sing ? — oi i 
x Aero-ens id large-scale industrial applica- Survey). The original model, made entirely of _ & | , ; Fg 
ation tions of zas turbine have tended to over- fabricated mild-steel components, was fully self- wz £ io & +} 
Bien shadow i elopment as a light-weight prime sustaining but with a considerable volume of 2is 
erials, mover, S‘ its More modest use in fire pumps, exhaust smoke and flame. Owing to the very B44 i] 
" COn- auxiliary srators and similar equipment is poor combustion, this first engine never reached -——— =i * j 
Dheres often ove xed. However, with the advent _ its design speed. Very limited facilities were + ie eS = oo 342. 
Onder of the ga iurbine car the position may be available to Mr. Budworth at that time so that bin —+ was & 
changed. Recognising the need for a light it was impossible to do any separate com- 0 << GER ES GE SES Sa 2 0 
simple engine, Mr. D. D, Budworth of David ponent testing, and the combustion had therefore ae. RN, ERR. 
orth Limited, Harwich, Essex, has deve- to be good h ive full- Turbine Speed. R.P.M.x 1,000 . ‘ 
Budworth nited, Ha > x, : g enough to give fu speed running (as63¢.) UNGENGERING " 
loped a small 45 to 60 h.p. gas turbine, approxi- before any estimate of compressor and turbine . 
; mately 16 iii. in overall length and weighing only performance could be obtained. The first Fig. 3 Performance curves for the Budworth gas ‘ 
45 Ib., without reduction gearing, for ap;lica.ions prototype was soon discarded in favour of a turbine (b.h.p., torque and fuel flow). A low- 
IS are ranging from pumping to the propulsion of high- slightly more refined version, which made use of pressure fuel system is used so that the pressure 
ution speed boats. Figs. | and 2 show a general view aluminium castings and had a properly built-in inside the combustion chamber has only to rise eH 
and sectional drawings of the unit. ; Starting unit. Two of these engines were made _ slightly with speed to cut off the fuel supply, and 4 
THE The history of the turbine is of considerable and the combustion system worked sufficiently conversely. This simple method of governing 
ining interest. Mr. Budworth started building the well for full speed to be reached. can be replaced by a centrifugal governor. 
elec. prototype in 1950 but before it was completed Since then gradual refinements in all the com- 
nica he attended a course at the School of Gas ponent parts have been made, but it was not ; “, a 
other Turbine Technology, Farnborough (see Weekly until last year that the full output of 60 h.p. was @chieved. As with all gas turbines the engine is 
rking now capable of a very great temporary increase } 
00k- in power over that at which it is rated. During ; 
the development the eventual manufacturing c:sts j 
have been continuously kept in mind together 
rt with the importance of retaining the basic 
* simplicity in design. j 
lems 
rally, ESSENTIALLY SIMPLE DESIGN 
_ The engine is the simplest type of gas tur- 
bine and has been designed for portable and 
vse. auxiliary power requirements where light weight, 
ticks simplicity, and ease of operation and mainten- 
oad- Fig. 1 The Budworth nce are of prime importance. It can be coupled ghd 
stra- ; . to a 15:1 reduction gear as shown in Fig. 2, 4 
able gas turbine, which de- by; as an alternative, a 20:1 bevel reduction 7. 
ards velops from 45 to 60h.p., gear can be fitted, which is more convenient for : 
iruc- weighs only 45 Ib. and SOme purposes. The weight of the complete ' 
| x : : unit including compound helical reduction gear ¥ 
- is approximately 16 in. varies from 60 to 100 Ib., depending on the ia 
nae in length without reduc- application. The turbine speed is 45,000 r.p.m. *] 
strol tion gearing. It can be Which gives an output shaft speed of 3,000 r.p.m. 4f 
t. in um 6 riers with one reduction gear and 2,250 r.p.m. with 
ond or applications the other. 
p.m, ranging from auxiliary As can be seen from Fig. 2, the turbine unit i 
power generation and consists of an annular combustion chamber 
neer 2 surrounding a radial compresssr and turbine 
able pumping to the propulsion =: unted back-to-back on the same shaft. On 
- of speed boats. leaving the diffuser, the air is divid.d into three 
sual 
ons. B; - 1/7, 2 ». -«@ 5 6 Inches om 
7 —_ > Ee eee eee = =| 7 
¢ ; 4. 
ter- c | c , = Qs ’ 
rete c c ak = rf = ~ < 9A ; 
etic f a AY isi : 
- Starting | 4 WY Comp ‘ { eee 
0 Handle Y Turbine v7 —y ompressor : 
. f 8 YS; 
ies. Connection { “ ¥ 4 A © __ Starting r 4 
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4 TION ON AA. HALF ELEVATION ON PART SECTION ON B.B. PART ELEVATION ON 
COUPLING END WITH STARTING SIDE 
: Ws6 COVER REMOVED createed 
: Fig. . plicity is the keynote of the Budworth engine, drawings of which are shown here. The unit is symmetrical and consists of an annular . 
4 comb chamber surrounding a radial compressor and turbine mounted back-to-back on the same shaft. Cooling is effected by dividing the air %.! 


flow into three streams as indicated by the arrows: two are for cooling and the other provides primary combustion air. 
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streams as indicated by arrows on the drawing. 
The outermost stream keeps the casing of the 
combustion chamber cool and also cools the 
exhaust pipe and face of the turbine nozzle ring; 
the middle stream provides air for primary com- 
bustion, while the inner one cools the face of the 
turbine rotor. The design is entirely symmetrical 
about the turbine axis and the combustion 
chamber is supported solely from three legs on 
the reduction gear case. This symmetrical 
arrangement and freedom of movement reduces 
any likelihood of trouble from unequal and 
restricted expansion. 

A low-pressure fuel system is used, such that 
the fuel pressure is only a few lb. per sq. in. 
higher than that of the combustion chamber. 
The pressure inside the combustion chamber has 
only to rise a very little with speed for the fuel 


ROYAL SOCIETY 


supply to be cut off altogether, and conversely 
with a small drop in r.p.m. This method of 
governing is extremely simple and is sufficiently 
accurate for all except some power-generation 
applications, in which case a centrifugal governor 
can be fitted. Any distillate fuel may be used 
and the consumption of gas oil is between 
10 and 12 gallons per hour. Performance 
curves for the engine are given in Fig. 3. 

It can be used for driving fire and salvage 
pumps, auxiliary generators, hydraulic pumps, 
and other equipment aboard ships and is also 
suitable as a propulsion unit for high-speed 
boats. A range of suitable lightweight all- 
aluminium pumps are made for use with the 
engine with capacities from 450 gallons per 
minute for fire fighting, to 4,500 gallons per 
minute for salvage work. 


CONVERSAZIONE 


APPLIED ELECTRON MICROSCOPY 


The Royal Society's annual conversazione was 
held at Burlington House, London, W.1, on 
May 10, the Fellows and guests being received 
by the President, Sir Cyril Hinshelwood. In 
accordance with custom a number of exhibits 
of scientific interest were on view, a feature being 
the comparatively large number in which 
electron microscopy played a part. Engineering, 
as such, received little direct representation. 

Among the historical apparatus, great interest 
was taken in the equipment used by J. J. Thomson 
at the Cavendish Laboratory, Cambridge, in 
* discovering * the electron and measuring its 
properties. The technique of “sealing wax 
and string * used by this great scientist was much 
in evidence and showed his capacity for rapid 
improvisation. 

SYNTHESISING SPEECH 

The Post Office Research Station demon- 
strated a method of analysing and synthesising 
speech, which seems to have considerable 
promise. The loudness of vocal sounds of a 
humming and hissing character and also of the 
pitch of the humming sounds are examined in an 
electronic analyser, and the positions of the 
resonances or “formants”, which turn these 
inarticulate noises into speech and move con- 
tinuously up and down the frequency scale, are 
also measured. If similar resonances are intro- 
duced into a synthesiser at the other end of a 
telephone line, speech sounds can be reproduced. 
Although the system is only experimental at 
the moment it is hoped that acceptable com- 
mercial quality may eventually be obtained and 
that the control signals passing between the 
analyser and synthesiser will be many times 
simpler than those in ordinary telephony. 

The Post Office Research station were also 
showing apparatus known as the “* compandor,”’ 
which is designed to eliminate noise and cross- 
talk on telephone systems. It consists essentially 
of a compressor and expander, each of which 
adjusts its amplification according to the loud- 
ness of the speaker’s voice. The compressor, 
which sends speech into the system, has maximum 
amplification for quiet speech, thus ensuring that 
all signals are of reasonably higher level and 
louder than the interference. The expander has 
least amplification when no speech is present 
so that noise is inaudible. When, however, a 
signal arrives its amplification increases in step 
with the decrease in the compressor, thus restor- 
ing the original speech level. 


SILICON AND GERMANIUM CRYSTALS 


The Solid-State Physics Section of the Research 
Laboratory of Associated Electrical Industries 
Limited, Aldermaston, showed a film illustrating 
the purification and growth of perfect crystals 
of silicon and germanium. They also exhibited 
1 collection of monocrystals of these materials, 
in the form of both ingots and dendrites, to 
show the various types of defects, while a 





number of demonstrations were given to display 
the electrical, optical and thermal effects of 
p-n junctions especially as a solar battery. A 
model of Merlin (medium energy research 
light motor-moderated industrial neutron) reactor 
which is to be installed at Aldermaston was also 
on view. It will be constructed by A.E.I.- 
John Thompson Nuclear Power Company, 
Limited, and should be critical about the end of 
1957. 


THE ELECTRON MICROSCOPE IN 
BIOLOGY 


How crystal lattices can be directly observed 
and their imperfections studied by the electron 
microscope was demonstrated by Mr. J. W. 
Menter, Tube Investments Research Labora- 
tories, Cambridge. He shows that with favour- 
able specimens detail of dimension less than 
0-0000001 cm. could be viewed compared with 
0-0002 cm. with the conventional light micro- 
scope. Electron micrographs of coccolitho- 
phorids, minute algae which live abundantly 
in the upper level of the sea and are of import- 
ance as food to filter-breeding organisms, 
were exhibited by the Mineralogy Department 
of the British Museum and the Department of 
Applied Physical Chemistry, Imperial College 
of Science and Technology. Here again the 
increased resolving power of the electron micro- 
scope is of great value. Useful information 
about the way in which the surface membranes 
of nerve and muscle fibres are related can also 
be obtained by electron microscopy, as was shown 
by the exhibit of Dr. J. D. Robertson, University 
College, London. 


COAL STRUCTURE 


Among the problems which coal presents 
both to the fundamental and applied scientist 
is that of its atomic structure. As demon- 
strated by Messrs. L. Cartz, R. Diamond and 
P. B. Hirsch of the Cavendish Laboratory, 
Cambridge, this can be determined by the 
study of the X-ray scattering from samples. 
It is found that each sample contains sheets or 
““ molecules *’ of carbon atoms which are packed 
parallel to each other in small stacks. Different 
types of coal are characterised by different 
average molecular diameters and by different 
degrees of order in the stacks. When a coal is 
heated in vacuo to make a coke, the sheets join 
up to form larger molecules and by following 
the changes in the distribution of sizes with the 
temperature it is possible to obtain a picture of 


the structure of cokes and of the mechanism of 
its formation. 


INSECT IN FREE FLIGHT 


The Agricultural Research Council Unit of 
Insect Physiology, Zoology Department, Univer- 
sity of Cambridge, showed an apparatus for 
studying insects in free flight, which has made it 
possible, under laboratory conditions, to investi- 
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gate the effect of flight on 
co-ordination of the insect. 
In this apparatus, flight 
balancing the insect’s attract). 
an air jet, the speed of wh, 
tinuously adjusted to compens.: 
the insect’s rate of climb «& 
The air-speed control mechanis 
pen-arm, thus providing a c 
of the strength of flight resp: 
pen also serves to record the 


insect’s response to a “host” 


alights. 


MECHANICS OF INSF( 
An exhibit that aroused 


of the Department of Zoolo 
Cambridge. 


In the flapping flight of insects, the wing mass 
must be accelerated, decelerated and Stopped 
at its extreme positions twice during each cycle 
This oscillation may become extremel 
consuming when the frequency is high. 
the expense can be much reduced by means of 
springs which absorb the kinetic energy of the 
wings when they are decelerated and release jt 
again when the wings start to move in the oppo- 
site direction. The hardened cuticle of insects 
was found to be well suited for such spring 


mechanisms since the material 


and having little damping effect. 


In a model representing a 


such as a locust, the wings are suspended between 
an elastic “lid” and two elastic sidewalls, so 
that a vertical spring system (the “ lid”) and two 
horizontal systems (the walls) co-operate to 
produce an elastic turning moment of the wings 
about their main hinge. This moment or torque 
was found to be of the same magnitude as that 
caused by the wing mass, but the two were of 
opposite sign during most parts of the stroke. 
The spring system therefore, cancels the effect 


of wing inertia. 


In more advanced insect types, the same 
principles seem to apply; the major differences 
can be explained by the ratio between the vertical 


and the lateral spring actions. 


tive alterations thus produce two extremes, the 
stable ** dragonfly ” with the resting wings in a 
horizontal position and the unstable “ blowfly” 
with the resting wings either in the upper or in 
the lower position. In the “ blowfly,” con- 


siderable force is necessary to 


into an intermediate position and at a certain 
angle it suddenly “ clicks * to the other extreme. 
This “clicking” is thought of as the quick 


release mechanism, now known 


for the high frequency of contraction in flight 


muscles of higher insects. 


* &® € 


NEW SILVER RIVET CONTACTS 
A Composite Design Brings Economy 
Messrs. Johnson, Matthey and Company, 
Limited, 73 Hatton-garden, London, EC, 
have now announced that they have deve- 
loped composite contacts, comprising a silver 
facing on a copper backing and that these can 
be produced at a lower cost, size for size, than 
the larger types of solid silver rivets. The 


copper shank, which is tubula 


simplify riveting, is efficient both electrically and 


thermally, while the thickness of 


which is standardised at a minimum of 


of the total head thickness—e 


contact life is not shortened b» 


construction. The rivets are gi\ 
deposit on the underside of the 
good electrical contact with the 


The new contacts are of two | 


either flat or domed contact fa 
these types four head sizes fro 
in diameter are available, whi! 
nominal shank lengths of 0°( 
and 0-09 in. 


Changes 
wards the light, 


‘ c great interest was 
series of models to illustrate how the - 


design of different types of insect—in 
extremely complex—influences their 
ments. It was shown by Dr. T. 


Sy. University of 
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than 100 years of railways in 
n there still exist diverse and 
inions on the functions and 
asted railway permanent way. 
ears have investigations started 
to determine such fundamentals as the optimum 
depth, shou! width and size of ballast stone. 
in the absence of definite standards the methods 
available for the consolidation of ballast are 
varied and not always satisfactory. The methods 
of ballast consolidation, past and present, and 
the results of tests on ballast tamping machines 
made on the London Midland Region, were 
the subject of a paper* and discussion at the 
institution of Civil Engineers. 

The demands made on permanent way by 
high speeds and heavy axle loads, and the 
increasing shortage of manpower on the railways 
had. it was noted, focussed the attention on the 
need for quicker and more efficient ways of 
consolidating ballast. Ballast consolidation, the 
most costly item in day-to-day maintenance of 
the track, might even be considered as the most 
important item since many of the defects of the 
track and ill effects on the rolling stock sprang 
from imperfect horizontal and vertical alignment. 
Good consolidation was essential to good 
alignment. 

Before the first World War ballast was com- 
pacted under the sleepers with a beater pick, 
a tool like a blunt-ended pickaxe. Then came 
a more precise method—‘ measured shovel 
packing.” By this method not only was the 
vertical alignment of the unloaded track deter- 
mined by means of specially graduated siting 





Fven after 
their prese 
controvers! 
make-up 0! 
Only in rec 


*“ Consolidation of Ballast,” by Idris George 
White, A.M.L.C.E., Assist. (Per. Way Maintenance) 
to Chief Civil Engineer, L.M.R.; Railway Paper 
No. 60, Institution of Civil Engineers, submitted for 
discussion Tuesday, January 10, 1956. 


NSOLIDATION OF BALLAST 
‘ERIENCE WITH MECHANICAL METHODS 


boards, but also the voids underneath the sleepers, 
which became apparent only when traffic passed. 
The voids were measured with a small deflection 
meter called a void meter. This instrument sat 
on the ballast and recorded the vertical move- 
ment of the underside of the rail. Special 
calibrations on both the siting boards and the 
void meters determined the quantity of limestone 
chippings necessary under the sleeper to eliminate 
the low spot. Outputs of 60 sleepers packed 
per day were attainable with a gang of five men, 
but the method required intelligent and careful 
work for it to be fully effective. 


ON-TRACK MACHINES 


Mechanical consolidation methods were the 
natural outcome, and those machines developed 
by the Swiss, French and American railways fell 
into two main categories: (1) “* on-track ” and 
(2) “ off-track” machines, and both categories 
could be sub-divided into two types: (a) vibratory 
and (+) percussion machines. 

On-track machines were self-propelled, both 
the power and consolidation units being mounted 
on wheels. Off-track machines had a power 
unit which stood clear of the track while the 
consolidation units were operated on the track. 

On-track machines had many advantages over 
off-track systems. The former were more rapid, 
gave more uniform consolidation, required less 
manpower and were less fatiguing on the 
operators than the latter. Against this had to 
be set the necessity for full possession of the 
track (complete freedom from all trains over a 
certain period) the considerable capital outlay 
for the larger on-track machines and the limita- 
tion of their use to plain track (as opposed to 
points and crossings). 

Both categories of consolidating machines 
(or tampers) worked on the same principle. 
Vibrating or percussion blades were driven into 
the ballast under the sleeper and the consolida- 
tion was produced by the repositioning of the 
ballast stone under the vibration or repeated 
hammer blows. The main drawback to the 
percussion type of tamper was its tendency to 
pulverise the ballast. The stones lost their 
angularity (an important quality) and the dust 
clogged the lower ballast to the detriment of the 
track drainage. 

On-track machines of the percussion type 
included the Swiss Matisa tamper. This was 
a large machine mounted on wheels with the 
compacting unit between the axles. The tamp- 
ing blades were plunged into the ballast on either 
side of the sleeper and then gradually forced 
towards each other until they reached the sides 
of the sleeper. Several passes were made for 
each sleeper, leaving a well compacted rect- 
angular bed. The latest Matisa tamper could 


The continuous action of 
passing trains on the 
ballast and sub-grade 
is being investigated in 
Western Region’s soil 
mechanics laboratory, 
using this train simulator. 
One hour’s running of 
the simulator represents 
five days’ train opera- 
tion, assuming 4,000 axle 
loads per day. 
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compact to a depth of 9 in. below the underside 
of the sleeper; outputs of 200 sleepers per hour 
were obtained with this tamper. 

The American Jackson tamper was a vibratory 
on-track machine. Like the Matisa, it was a 
large wheel-mounted unit controlled by a 
single operator. Curved vibrating blades were 
plunged 10 or 12 times into the ballast under- 
neath the sleeper until the individual stones 
settled together to produce a closely keyed and 
compacted region. The Jackson tamper had 
an output of 120 sleepers packed per hour. 

Recently, small-scale tests on off-track tampers 
had been made by the London Midland Region 
of British Railways. Of the percussion type, 
hand operated Bosch, Kango and Broomwade 
tampers were tested. These worked on a similar 
principle to the concrete breaker, and were 
powered by generators and air compressor 
respectively which stood in the c2s;. Outputs 
of from 20 to 50 sleepers per hour were reached. 

For comparison, vibratory off-track tampers 
called Vibromax, Wacker and Jackson were 
tested as well. Powered by mobile petrol 
generators standing in the cess, these machines 
consolidated the ballast at a rate of 60-70 
sleepers per hour. 

In conclusion, it was suggested that a compari- 
son of the outputs and operation characteristics 
showed that these two categories of tampers were 
complementary to each other. The on-track 
tampers with their high output and low man- 
power requirements should be used on long runs 
of unrestricted track in possession times. Off- 
track tampers would serve in difficult localities 
such as points and crossings, bridges and station 
grounds, and where the possession was too 
limited to allow the economical use of the faster 
machines. Finally, if considerable lengths of 
track were to be maintained by machine to the 
high standard required by present day operating 
departments, then some solution had to be found 
which allowed sufficient possession time for 
the economical use of the on-track machines. 


x *k * 


TRACK LIFE STUDIED IN 
LABORATORY 


Train Simulator Built 


In connection with the study of remedial mea- 
sures for deteriorated track formation, a machine 
has been designed and constructed in the Soil 
Mechanics Section of British Railways, Western 
Region, to simulate the action of a train passing 
over a sleeper. It consists of three main parts: 
(1) a cage, free to move in a vertical direction, 
with a platform at the bottom carrying a bearing 
pedestal; (2) a test box, 2 ft. 6 in. by 2 ft. 6 in. 
by | ft. 0 in. (with an arrangement for increasing 
the height by 6 in.) in which samples of track 
formation are placed; and (3) a concrete founda- 
tion supporting a rigid framework with rods at 
the corners to guide the vertical movement of 
the cage. The cage transmits the load to the 
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sample in the test box through the bearing pedes- 
tal which remains in contact with the sample 
throughout the test; its rate of movement Is 
varied by means of eccentric flywheels rotating 
in opposite directions, and driven by a 2 h.p. 
motor bolted to the platform. 

In order to assess the value of a blanket 
of stonedust for preventing slurrying, tests were 
carried out with both Old Red Sandstone and 
Keuper Marl as formations, with and without a 


layer of stonedust between the formation and 
chippings. It was demonstrated that a 6 in. 
layer of stonedust was effective in preventing 
slurrying. For these tests the impact load varied 
between zero and 3,000 Ib., equivalent to 5-3 
tons per square foot; the rate of application was 
340 blows per minute and the area of the bearing 
pedestal 35 square inch. One hour’s running 
of the impulse loader represents 5 days’ running 
of trains, assuming 4,000 axle loads per day. 





Fig. 1 Livery-street road bridge, Birmingham, over the Western Region tracks, British Railways. 

The bottom chord of the single truss was so heavily corroded as to require strengthening and the 

decking had to be replaced. The tension in the chord was reduced by a prestressing load of 230 
tons applied through eight Macalloy bars of 1 in. diameter. 


PRESTRESSING A STEEL GIRDER 
RENEWAL OF A CORRODED RAILWAY BRIDGE 


Outside Snow Hill Station, Birmingham, the 
Western Region main line to the north runs 
adjacent to, and parallel with, the busy thorough- 
fare of Livery Street until, half a mile beyond the 
station, the line skews under the road at an acute 
angle. At this point, and as shown in Fig. 1, 
above, Livery Street bridge spans the Up and 
Down relief lines, the roadway being carried 
on cross girders resting on the top of a retaining 
wall on one side and underslung from a hog- 
back truss girder on the other. This truss 
girder, 115 ft. long, spans from the retaining 
wall to a steel trestle between the Up relief and 
Down main lines, and the cross girders canti- 
lever beyond it to carry a footpath 7 ft. 6 in. 





Fig. 2. The main truss showing, on the left, the cantilevered beams below 
the footpath and, on the right, the girder below the roadway. 
the prestressing rods are shown prior to being loaded. 





wide. The bridge, of steel construction, was 
built in 1906. 

The site is a particularly smoky one and the 
underside of the cross girders and, in particular, 
the bottom chord of the truss girder suffered 
severe corrosion. This weakening of the girder- 
work, coupled with the difficulty experienced in 
keeping a good surface to the road because of 
movement between the thin layer of road 
metalling (less than 5 inches in places) and the 
flat steel-plate decking, which was actually 
polished bright by the rubbing of the macadam, 
resulted in a decision to reconstruct the whole of 
the decking and to strengthen the truss girder. 
Though the road traffic could be diverted without 
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serious inconvenience to u 
of the truss girder span: 
where clearances were insu Mt to perm 
erection of any temporary Orts so ~~ a 
dead load stresses could be ved, prese * 
difficult problem. Detailed vination va 
the top chord and the web n. bers, for ace 
part, to have been unaffect:.” by the lan 
and to be in good conditio; ‘0 it was decid 
to strengthen the truss prestressin > 
bottom chord after restorin. he sectional = 
by the addition of steel fists welded ton 
vertical legs of the chord angics where Corrosion 
had been the most severe, and to reduce th 
unsupported length of the compression chort 
by the addition of portal frames spanning the 
footpath and connected to the extremities ” 
three pairs of the cross girders 


RECONSTRUCTION ORDER 


The reconstruction was undertaken jin the 
early part of 1955. With the road closed 1) 
traffic, the decking was stripped, and while the 
old cross girders, underslung from the pane 
points of the truss and spaced at 8 ft. 4 j 
centres, were still in position, and after the 
web members and the tension chord had bee; 
repaired, the tension in the bottom chord wa 
reduced by a prestressing force of 230 ton 
applied through eight Macalloy steel bars o' 
1 in. diameter, four on each side, as shown j; 
Fig. 2. As may also be seen in this illustratio; 
the rods were anchored to massive welded 
mild-steel brackets secured by _high-strengi! 
bolts to the chord plates and flanges at points 
3 ft. from each end of the girder. Two Lee. 
McCall jacks were used to stress the bars, one 
bar on each side of the chord being stressed 
simultaneously, and this work in progress is 
illustrated in Fig. 3. The load applied to the 
first pair was greater than that applied to the 
next pair which in turn were stressed more 
highly than the next and so on, so that ultimately 
the load was the same on all eight bars. Prior 
to stressing and throughout the operation the 
bars were temporarily supported at intervals 
of 14 ft. throughout their length. As a resuli 
of the prestressing, the chord shortened half an 
inch, the sliding bearing moving by that amount 
across the bedplate on the retaining wall; the 
camber of the girder increased by ¢{ in. at the 
centre of the span. Changes of strain in the 
girder members were measured with electric 
resistance strain gauges and were found to agree 
closely with those expected. Subsequently, the 
prestressing bars were wrapped in canvas and 
protected with bitumen before being encased 
in a concrete filling which covered the whole 
chord. 

The new cross girders, hog-backed and all- 
welded, were placed in position by cranes 


Ne strengthening 
USY rail track 





Fig. 3 Eight prestressing rods were used in two fr of four. of 
load was applied simultaneously and equally to one on oer] 
the chord. The residual loads in the rods were d« d to be eq 





ING May 25, 1956 


ENGIN! 


erating ! > railway tracks below. Spaced 
4 ft. 2 ires, they are pin-connected to 
poe Se! s passing through and bolted 
othe cho ,oints intermediate between the 
= poi the truss; this arrangement 
al th work to be fitted clear of web 
gussets anc to the removal of the old cross 
girders. 1 ortal bracings giving lateral 
support to ‘op chord have been connected 
to the ends | three pairs of the cross girders 
near the mile of the span. The roadway, 
finished wit « 3 in. thick layer of rolled asphalt 
on concrete, is carried on pre-cast reinforced- 
concrete jack-arches bedded on concrete skew- 
backs pre-cast on the bottom flanges of the 
cross-girders at the makers works. The foot- 
path consists of a layer of asphalt on pre-cast 
prestressed concrete planks, 12 in. by 3 in. 
thick, spanning between a continuous shelf angle 
on the steel plate parapet and a channel stringer 
adjacent to the truss girder. All exposed steel- 
work under the bridge has been protected with a 
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Power from hydrogen fusion—Plutonium extraction— 
United Kingdom Atomic Energy Authority publishes 
abstracts of declassified papers on materials and tech- 
niques—Anxious citizens cold shoulder atomic installa- 
rons. 








































Thermonuclear Reactions 
The problem of controlling the hydrogen fusion 
reaction to give a new source of electric power has 
received considerable attention in recent weeks and 
it might therefore be useful to show how this process 
fits in with other nuclear reactions. The extent to 
which the energy evolved is likely to exceed that 
produced in fission reactions can also be indicated. 
The masses of most nuclear particles have been 
estimated with considerable accuracy, but it is found 
that atomic nuclei have masses smaller than the total 
mass of their constituent particles or nucleons; 
in accordance with Einstein’s principle of mass- 
energy equivalence (one unit of atomic weight 
corresponds to 936 MeV) this “mass defect” 
represents the “ binding energy” of the nucleus. 
Thus, when a nucleus is formed from its constituents 
some energy is released, and as in chemical reactions 
this energy is a measure of the stability of the given 
nucleus. The accompanying graph shows the binding 
energy per nucleon plotted against mass number, 
and the points represent particular elements or 
isotopes. Thus, the isotopes helium 4, carbon 12 
and oxygen 16, which appear well above the curve, 
are very stable. 
Now if the curve is examined it will be seen that 
the point marked U is in the region of the heavy 
fissile isotopes uranium 235, uranium 233 and 
plutonium 239, while the point H indicates the neigh- 
bourhood of hydrogen and its isotopes deuterium 
(H*) and tritium (H*). On fission, uranium breaks 
down into isotopes in the medium mass number 
range, and hydrogen fusion produces helium. It 
will be seen that change of energy on fusion (the 
steep left-hand part of the curve) is considerably 
greater than that due to fission (the almost horizontal 
right-hand section), and consequently the output of 
energy in the first case is much greater, as the com- 
parative powers of the hydrogen and uranium bombs 
indicate. This characteristic together with the 
abundance in nature of hydrogen, the comparative 
simplicity of dealing with reaction products, and the 
simplification of radioactivity shielding problems, 
makes the fus ‘on process extremely attractive. On 
the other han, in order to initiate the fusion reaction 
extremely h 2) temperatures are necessary (of the 
mene ba a ition degrees Centigrade), in the same 
bh 4 we he energy must be supplied to coal before 
difficult igr and this makes containment very 
= a — ee ae fusion reactions 
penal di aking three directions: high pulsed 
11, 1986) charges (ENGINEERING, page 322, May 
“a — from small explosions; and the 
a . vere Loge accelerators. Work on 
ny tance hy ' 's Known to have been carried out 
: Sla ¢ ¢ United Kingdom and on the second 
In Americ 
Materials 


ae i n the United States can now possess 
“ie al nuclear material” (plutonium, 
Men _ uranium enriched in the isotopes 
Cunmie: r licence from the Atomic Energy 
facie mpanies are at liberty to use these 
ee _ owned research and power reactors 

c Durposes. Private American com- 


coating of Ruberoid Plastic Compound No. 201 
applied directly to the steel. 


The bridge as originally built was designed to 
carry a 32 ton boiler trolley drawn by a 15 ton 
traction engine. The new decking and the 
Strengthened truss girder have increased the 
capacity to 15 B.S. loading units, with a maxi- 
mum axle load of 22 tons. 


The scheme was worked out and detailed in the Steelwork 
Office under the direction of Mr. M. G. R. Smith, M.B.E., the 
Chief Civil Engineer, Western Region, at Paddington, and to 
the approval of Sir Herbert Manzoni, C.B.E., City Engineer, 
Birmingham. The new steelwork, 47 tons, was fabricated and 
supplied by Jesse Tildesley, Limited, Willerhall, Staffs., at whose 
works the concrete skewbacks were cast on the cross girders 
by A. F. R. Godfrey and Company, Limited. The pre-cast 
reinforced-concrete jack arches were made in the Western Region 
concrete depot at Taunton, and the pretensioned prestressed 
concrete planks for the footpath were supplied by the Bristol 
Stone and Concrete Company, Limited, Holcombe, near Bath. 
The site work was carried out by railway labour under the direc- 
tion of Mr. J. R. Hammond, District Engineer at Wolverhampton. 
The strain measurements taken during the prestressing of the 
truss girder were recorded by the staff of the Research part- 
ment of the British Transport Commission under the direction 
of a Baldwin, Superintendent of the Engineering Division 
at roy. 
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panies are also to be allowed to build and operate 
plants for processing irradiated fuel elements from 
research and power reactors, and the A.E.C. is pre- 
pared to put knowledge at the disposal of approved 
firms for this purpose. 


EXTRACTING PLUTONIUM 


The process of extracting plutonium from irradiated 
natural uranium fuel elements taken from the Wind- 
scale piles has recently been described by Sir Christo- 
pher Hinton in the Castner Lecture to the Society 
of Chemical Industry. The separation plant per- 
forms two functions: it extracts plutonium and 
reclaims unused uranium. Solvent extraction has 
been found to be the most convenient method of 
separation, and the solvent chosen is dibutyl carbitol. 
Plutonium is present in the fuel slugs on withdrawal 
from the reactor to the extent of about 300 parts per 
million and the separation plant is designed to give 
99-9 per cent. recovery. The input to the plant is 
in the region of several hundred tons a year of 
uranium, mixed fission products and plutonium, 
while the yield of plutonium amounts to some 
hundreds of kilograms a year. The plutonium used 
for the Monte Bello trials was produced in little more 
than six months, from the end of 1951 to the middle 
of 1952. 

The United Kingdom Atomic Energy Authority 
have recently published a number of abstracts 
describing work which is now unclassified. In the 
present article this work will be recognisable as such 
since in each case the note will be followed by the 
Authority’s reference classification. 

The determination of thorium in plant intermediate 
products after a sulphuric acid leach of monazite 
rock may be carried out in the following way. 
Thorium is separated from any sulphate and chloride 
ions by precipitation as the hydroxide. The solution 
is centrifuged, supernatant liquor is decanted off 
and the precipitate dissolved with nitric acid. The 
thorium is extracted from other impurities into a 
solution of 40 per cent. T.B.P./xylene, and back 
extracted into water. It is then estimated by titration 
with a solution of ethylene diamine tetra-acetic 
acid. The method as described is suitable for 
solutions containing between 30 and 500 mgm. 
thorium and up to 350 mgm. of rare earth phosphates 
in the aliquot taken. (Chemical Services Department, 
Springfield Works. IGO-AM/S.10.) 


FUMELESS DISSOLVING OF URANIUM 

Laboratory experiments have been performed in 
which uranium was dissolved in nitric acid in the 
presence of oxygen. The overall reaction 

2U + 30, + 4HNO, — 2U0,(NO,), + 2H,O 

can be made to occur without emission of fumes. 
(G. L. Miles. AERE C/R 1804.) wl 

Investigators have studied the composition of 
sodium uranate produced by the reaction of fused 
sodium hydroxide and uranium trioxide. A_ bulky 
red compound of composition Na,UO, is first formed 
but on heating above 400 deg. C. it rapidly changes 
to a dense stable yellow compound in which the 
uranium to sodium ratio is in the region of 1 : 0-5 to 
1:1-0. In determining the composition of the latter 
compound considerable analytical difficulties were 
experienced and it is not known whether the scatter 
of results is due to variability of composition inherent 
in the process of preparation or to inaccuracies in 
analysis. (J. R. Findlay, J. N. Gregory and G. 
Weldrick. AERE C/M 265.) 
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The isotopes manganese 54, cobalt 56, cobalt 58, 
zinc 65 and niobium 95 m. have been separated in a 
carrier-free state by the use of anion exchange resin. 
These separations were all carried out using De-Acidite 
FF anion exchange resin in strongly acid solution. 
Under these conditions the metals concerned form 
anionic complexes of varying stability and absorba- 
bility, and the separations are effected by choosing 
acid strengths appropriate to adsorption or elution. 
The work was founded on two papers by K. A. 
Kraus and G. E. Moore (J.A.C.S., vol. 73, page 9, 
1951, and vol. 75, page 1460, 1953) which describe 
the behaviour of macroscopic amounts of transition 
metals on anion resin columns in HCI solutions of 
different strengths, and the behaviour of Zr and Nb 
in HCl/HF mixtures. (C. E. Mellish. AERE1I/M 39.) 


TAILPIECE 

The selection of sites for nuclear power stations 
and atomic research establishments is a problem 
much complicated by local fears and opposition. The 
Central Electricity Authority hope to begin building 
one of their first two commercial atomic power 
stations at Bradwell in Essex next year and erection 
of a second station at Berkeley in Gloucestershire on 
the Severn Estuary is due to begin in about a year’s 
time. It is expected that the Berkeley station will 
come into operation in 1960-61, and a further station 
on an adjacent site should by that time be already 
under construction. Mr. A. C. Thirtle, controller 
of the South Western Division of the C.E.A., has 
said that the south bank of the Severn Estuary from 
south-west of Gloucester to Bridgwater Bay fulfills 
most of the special requirements for nuclear power 
sites, and that stations in addition to the one at 
Berkeley are likely to be built in the West Country. 
In addition, the South of Scotland Electricity Board 
expect in a few months to invite the four main 
industrial atomic energy groups to tender for a 
nuclear power station, which will probably be 
sited in the vicinity of Portincross, near Ardrossan 
on the Firth of Clyde. Northern Ireland too is 
hoping to have an atomic power station, which may 
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Binding energy per nucleon in an atomic nucleus 

plotted against mass number. The curve shows 

how much the energy released on hydrogen fusion 

is likely to exceed that evolved during uranium 
fission. 
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be situated near Belfast. Though so far little has 
been heard from the inhabitants of Berkeley or 
Portincross, the people of Bradwell have waxed 
indignant, basing their case mainly on the harm that 
warm or radioactive effluents might bring about when 
discharged into the sea. Oyster fishing, it was 
thought, would suffer, and the teredo worm and the 
gribble, pests which apparently thrive in warm water, 
would cause serious depredations to woodwork. 
There have also been objections to the possible choice 
of Winfrith Heath, Dorset, by the United Kingdom 
Atomic Energy Authority as a site for a station to 
carry out similar work to that performed at Harwell. 
Though most of the dangers are much exaggerated, 
hazards of contamination and injury do in fact exist, 
as Professor Jacques Parisot, the new President of 
the World Health Organisation, and members of 
the International Law Commission have recently 
pointed out. But it must always be borne in mind 
that these difficulties can be and have already been 
overcome—the insurance companies, for example, 
have great confidence in the longevity of Atomic 
Energy Authority employees—and in any case the 
establishment of nuclear power stations is a national 
necessity. } ; 

It would be tragic if each projected station 
were to be treated as a purely local issue so that 
consequent delays hazarded the well-being of the 
entire community. Due consideration must of course 
be given to local anxieties but these could in most cases 
be dispelled by sound public relations. The import- 
ance of issuing accurate and comprehensive informa- 
tion, wherever possible, cannot be over-emphasised. 
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This Russian ‘‘ wind motor *’ designed for farm 

use has speed-stabilising blades so that the wheel 

is effectively governed to 60 r.p.m.; it is rated at 
14 h.p. in an 18 m.p.h. wind. 


FIXED-SPEED WIND 
MOTOR 


Variable Pitch Blade Tips 


Among the exhibits at the recent Leipzig Fair 
was the * wind motor ” of Russian origin shown 
in the accompanying illustration. As can be 
seen, the wind wheel consists of three blades; 
the main part of each blade is of fixed pitch but 
the tip section is free to incline under the action 
of the wind, so that the wheel has blades which 
are of partly variable pitch. The pitch of the 
blade tips is controlled solely by the speed of the 
wind and has the effect of governing the wheel 
speed to 60 r.p.m. Even with the highest speeds 
of wind the wheel is claimed to revolve at no 
more than 5 per cent. greater speed than the 
nominal 60 r.p.m. No information is available 
as to the material used for the blades, though 
cast iron has been used for the headpiece sup- 
porting the wheel. The wheel is kept presented 
into the wind by the tail vanes to be seen in the 
illustration. 

The wind motor has been designed for genera- 
ting electrical power for farms in isolated areas, 
or for directly driving pumps or other mechanical 
equipment. The advantage of a fixed speed of 
rotation whether the motor is being used to 
drive a generator or mechanical equipment is, 
of course, that it is possible to design the driven 
plant for optimum efficiency. As exhibited, the 
rotation of the wheel was transmitted to ground 
level through bevel gears and shafting, though it 
would be simple enough to make other arrange- 
ments, 

The wind motor at Leipzig was mounted on a 
tower consisting of a simple bolted frame of 
angle sections which raised the wheel axis to 
16 metres (50 ft.) above ground level. The 
overall diameter of the wheel is given as 12 m. 
(39 ft.) and the motor is claimed to operate 
effectively at wind speeds from 9 m.p.h. up 
to 90 m.p.h., though it would appear that the 
optimum wind speed is 18 m.p.h. At. this 
optimum speed the output available at the foot 
of the tower is rated as 14 h.p. and the rotational 
speed has been increased six-fold to 360 r.p.m.; 
the transmission efficiency is said to be about 
85 per cent. after passing through a gear box 
at wheel level giving a speed increase of 1 to 3 
and a second box at the base of the tower with 
alto2ratio. A wind speed of at least 8 m.p.h. 
is required to start the wheel rotating from rest. 

Few other data are available here about this 
machine, except that it appears to be obtainable 
through * Machinoexport,”” Moscow. 


PRODUCING STEEL 
REINFORCEMENT FABRIC 


A Modified Standard Machine 
for Unskilled Labour 


An example of how a relatively simple modifica- 
tion of a standard machine can enable production 
rates comparable with those of a specially-built 
machine to be achieved is provided by the spot- 
welder illustrated herewith. Hitherto, brick 
force reinforcement fabric, which usually con- 
sists of two 10 s.w.g. steel main wires, with 
12 s.w.g. cross-wires, has been produced by 
fusion or single-head spot-welders. Sciaky 
Electric Welding Machines, Limited, Farnham- 
road, Slough, Buckinghamshire, have, designed 
a modification of their standard high-speed air- 
operated 30 kVa welder to produce the fabric 
at a rate of 30 welding strokes (that is, 60 welded 
joints) per minute. Only an unskilled operator 
is required. The machine will accommodate 
main wires spaced at 2, 35 or 6 in. centres. The 
cross-wires are usually at 12 in. centres, but this 
distance is also adjustable. 


HYDRAULIC INDEXING 


The additions to the basic machine comprise; 
a mechanism for indexing the fabric at the 
correct cross-wire pitch, a magazine for feeding 
ihe cross-wires, and water-cooled electrode dies 
which produce two welds simultaneously. 
Indexing is by a double-acting hydraulic cylinder, 
fed by a self-contained pump and tank mounted 
on a base plate integral with the machine. Twin 
pawls engage a previously-welded cross-wire and 
draw the fabric through the machine the required 
distance; they then return to perform the next 
stroke. The stroke of the indexing mechanism 
is adjustable, to vary the spacing of the cross- 
wires as required. Welded fabric leaves the 
machine on the right-hand side, and can be 
wound on to spools or cut to short lengths as 
required. 
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The addition of a magazine and a feed mechanism 
to this Sciaky welding machine enables unskilled 
labour to produce reinforcement fabric at speed, 


machine takes over and continues to attach 
cross-wires automatically. The welding 
sequence, is automatic. 

The machine as illustrated is designed for the 
production of a specific type of reinforcement 
fabric, but the basic machine is easily adaptable 
for the automatic welding of other wire goods, 
provided that the mesh dimensions are constant 
and that the cross-wires are not less than 
l4s.wg 


NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 
GLASGOW 
Annual General Meeting. Glasgow Branch. Institution of 
Engineers and Shipbuilders in Scotland, 39 Elmbank-crescent, 
Glasgow, C.2. Wed., May 30, 7.30 p.m. 
LIVERPOOL 
Annual General Meeting. Liverpool Branch. Liverpool 
Engineering Society, 9 The Temple, 24 Dale-street, Liverpool. 
Fri., June 1, 6.30 p.m. 
OXFORD 
Annual General Meeting. Oxford, Reading and District 
Branch. Y.M.C.A., 10 George-street, Oxford. Sat., June 2, 


p.m. 
Building Centre 
LONDON 


Films Illustrating Building Plant and Machinery. Wed., 
May 30, 12.45 p.m. 
Chemical Society 
LONDON 


Centenary Lecture on “ The Present Status of the Trans- 
uranium Elements,” by Professor G. T. Seaborg. Thurs., 
June 7, 7.30 p.m. 

LIVERPOOL 
Centenary Lecture on “* The Present Status of the Trans- 
uranium Elements,” by Professor G. T. Seaborg. Chemistry 
Lecture Theatre, The University, Liverpool. Tues., June 5, 


5.30 p.m. 
Incorporated Plant Engineers 
SHEFFIELD 
Various short papers by branch members. Sheffield Branch. 
Grand Hotel, Sheffield. Thurs., May 31, 7.30 p.m. 
Institute of Metals 
LONDON 


“Some Recent Studies of Irradiation Effects in Metals and 
Other Solids,” by Professor R. Smoluchowski. Institution of 


Naval Architects, 10 Upper Belgrave-street, S.W.1. Wed., 
June 13, 6.30 p.m. 


Institution of Civil Engineers 
LONDON 


* Kwinana Jetty,” by Peter Murray and D. N. Collett. Works 
Construction Division. Tues., May 29, 5.30 p.m.* 
Annual General Meeting (Corporate Members only). Tues., 
June 5, 5.30 p.m.* 

Institution of Mechanical Engineers 

BIRMINGHAM 

Annual General Meeting and Chairman's Address. Midland 
Graduates’ Section. James Watt Memorial Institute, Great 
Charles-street, Birmingham. Mon., May 28, 6 p.m. 


Institution of Naval Architects 
LONDON 


“The Planing Performance, Pressures and Stresses in a High- 
Speed Launch,”” by Commander P. Du Cane, R.N, Thurs., 
June 7, 4.45 p.m.* 


Institution of Production Engineers 


PETERBOROUGH : Sete 
One-day conference on “Aspects of Automation. oon 
Midlands Regional Meeting. At works of F. Perkins, Ltd., 
Peterborough. Sat., June 2, 10 a.m. 


Royal Society 
LONDON 


Croonian Lecture on “ Some Experiments About Thinking,” 
by Sir Frederick Bartlett. Thurs., May 31, 4.30 p.m. 


Royal Society of Arts 
LONDON 


“The Influence of National Character on Design,” by Paul 
Reilly. Wed., June 6, 2.30 p.m. 


Society of Instrument Technology 
LONDON 
Annual General Meeting. “ Process 4 ly eet en. 
tion,” by A. G. Stanley and Br Pes 
26 Portland-place, W.1. Tues., May 2° © p.m. 


The address and telephone number of the headquarters of each institution are giver ‘low. cera 
in the headquarters town are held there unless otherwise stated. Particulars for th column s oa 
reach the Editor not later than Monday morning in the week preceeding the dat» °f the meeting. 


* An asterisk is placed where it is understood that tea is available prior to the (~~ stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury - 
square, London, W.C.1. (LANgham 5927.) 


Building Centre, 26 Store-street, London, W.C.1. (MUSeum 


) 
Chemical Society, Burlington House, Piccadilly, L wW.l 
(REGent 0675.) 3 aaendprecendiennl 


Incorporated Plant Engineers, 48 Drury-lane, Solihull, Bir- 

; mingham. (Solihull 3021.) 

nstitute of Metals, 4 Grosvenor- » & » SW. 

ying ice or-gardens, London, S 

nstitution of Civil Engineers, Great George-street, London, 
-W.1. (WHItehall 4577.) 


; , * . James's 
Institution of Mechanical Engineers, | B e-walk, St 
Park, London, $.W.1. (WHtehall 7+ - Belgrave-street, 
Institution of Naval Architects, 10 : 
London, S.W.1. (SLOane 4622.) Chesterfield-street, 


Institution of Production Engineers, 
London, W.1. (GROsvenor 5254.) | London, W.! 
Royal Society, Burlington House, i ' 


(REGent 3335.) i, London, 
Royal Society of Arts, John Adam-* delphi. 
W.C.2. (TRAfalgar 2366.) yeen Anne-street, 


Society of Instrument Technology, 
London, W.1. (LANgham 4251.) 
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A Diesel-e 
various fe 
completed 
ment of | 
Liibecker 
Germany, 


- sand-pump dredger, possessing 
; of technical interest, has been 
atly to the order of the Govern- 
resia by Orenstein-Koppel und 
schinenbau A.G., of  Liibeck, 
whose courtesy we were enabled 
to attend the acceptance trials of the vessel at 
Travemiinde on May 9. The Sumatra II, as 
she is named, is the largest dredger of this type 
to be built in Germany since 1945, and the ninth 
unit of the Indonesian dredging fleet to be 
constructed by the firm since 1950. The profile 
of the vessel is shown below. 

The Sumatra II has a length overall of 107 m. 
(351 ft.) and between perpendiculars of 101 m. 
(331 ft.); a breadth moulded of 19 m. (62 ft.); 
and a depth to the upper deck of 8 m. (26 ft.). 
The draught loaded is 5-93 m. (19 ft.), and the 
registered tonnage 4,698 gross and 2,012 net. 
She has been built to the classification of the 
Bureau Veritas. The hopper capacity is 3,000 
cub. m. (3,924 cub. yards), which corresponds 
to a load of 4,250 tons of spoil, and can be 
filled in less than 40 minutes when dredging the 
sand or mud on which the vessel is intended to 
operate. There are 12 hopper compartments, 
six on each side of the central well for the drag- 
head suction pipe, which is hinged at its forward 
end and drawn along: the bottom like a trawl 
by the forward motion of the ship. Dredging 
can be carried on at any depth between 8 m. 
(26 ft.) and 15 m. (49 ft.) below water level. 
The depth at which the suction head is operating 
is shown on deck by an indicator mounted on the 
port side of the structure supporting the 120 h.p. 
hoisting motor, and the ground depth is con- 
tinually surveyed by an echo-sounder, indicating 
in the control room on the bridge from which 
the dredging master controls the whole of the 
process of dredging. 


DIESEL-ELECTRIC DRIVES 


The whole operation of the vessel is electric, 
the power being supplied, for both propulsion 
and dredging, by three single-acting four-stroke 
seven-cylinder M.A.N. Diesel engines, super- 
charged to give 1,350 b.h..p each at 275 
rp.m. and directly coupled to 850 kW gen- 
erators delivering direct current at 600 volts. 
The twin four-bladed propellers are driven at 
130 r.p.m., corresponding to a speed of 104 knots, 
by direct-current motors running at 1,000 r.p.m. 
and connected to the propeller shafts through 
reduction gears. The dredging pump, which 
has an impeller diameter of 1,350 mm. (4 ft. 5 in.), 
is driven by an electric motor of 2,500 h.p. 

The diameter of the draghead suction pipe 
's 1,100 mm. (3 ft. 34 in.). The pump discharges 
through two fore-and-aft pipes of 700 mm. 
{2 ft. 34 in.) bore, in which are the hydraulically- 











AND-PUMP DREDGER FOR 
INDONESIA 
PTANCE TRIALS COMPLETED IN GERMANY 


operated sluice valves regulating the flow to the 
12 hopper compartments. As the spoil settles 
in the compartments, the water in the mixture 
rises to the top and overflows through drain 
funnels into ducts leading into the centre well; 
thus as there is no overside discharge of muddy 
water it has been practicable to use light colours 
in painting the hull. Outwardly there is little in 
the vessel’s appearance to suggest her functions. 

As will be seen, the propelling machinery of 
the Sumatra II is arranged aft. In addition to 
the main engines driving the 850 kW generators, 
there are three Diesel-driven generating sets of 
200 kW each, running at 275 r.p.m., to supply 
the various cranes, hoists, small pumps and other 
auxiliaries, as well as an auxiliary generator of 
400 kW capacity, running at 700 r.p.m., and a 
harbour generator with an output of 100 kW 
at 1,300 r.p.m. The emergency set, of 15 kW 
output, runs at 1,250 r.p.m. The steering gear 
is electro-hydraulic, operating twin balanced 
rudders to give the necessary close control at 
slow speeds while dredging. 

Deck machinery, all of which is electric, 
includes two boat winches of 5 h.p., a windlass 
driven by a 31 h.p. motor, and two warping 
capstans, each of 20 h.p. There are also two 
luffing cranes, one on the raised forecastle and 
the other abreast of the mainmast, each capable 
of lifting 2 tons at a radius of 10 m. (32 ft. 9 in.) 


SPOIL HANDLING 


The engine room containing the dredging pump 
is forward, directly under the bridge super- 
structure, on the after side of which, to starboard, 
is the control room for the dredging master. 
In this room are also the controls for the bottom 
doors for emptying the hoppers. There are two 
doors to each of the 12 hoppers and they are 
opened and closed hydraulically, under electric 
control, either singly or simultaneously. On the 
occasion of the acceptance trial, the contents of 
all 12 hoppers were dumped simultaneously, 
causing the vessel to rise in the water a matter of 
8 ft. as she was suddenly lightened. A hopper 
flushing pump with a capacity of 700 cub. m. 
per hour is provided for washing down the 
hoppers. A pump discharge pipe is also built 
into the suction draghead, to clear the cutting 
teeth of mud or clinging debris. The view 
looking into the well of the vessel is shown in the 
illustration at the top of the page. 

The vessel is very completely equipped with 
navigating appliances, radar, etc., and with the 
various amenities desirable for continuous 
operation in a hot climate. The accommodation 
for officers and crew is spacious, most of the 
principal rooms being air-conditioned, and 
permanent awnings cover most of the open 
decks, except the space between the hoppers. 
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The 12 hopper compartments with a combined 
capacity of 3,000 cub. m. are arranged six on 
each side of the central well. 


Thus the dredging master has a clear view of the 
hoppers, sluice valves, hoisting winch, etc., 
under his control; though, in fact, the valves 
and winch can be controlled independently from 
the deck also. 

The Sumatra II is to leave Liibeck before the 
end of May for her permanent base at Djakarta, 
Indonesia, in charge of the builders’ delivery 
crew, and will then become the “ flagship” of 
the Indonesian Republic’s dredging fleet. 


x * * 


“RIVERS OF LIFE” 


Water supply in this country has become one 
of the major problems as industrial towns have 
grown larger. Many reservoirs have been built 
involving different types of dam construction. 
Richard Costain Limited, 111 Westminster 
Bridge-road, London, S.E.1, have produced a 
colour film showing both diagrammatically and 
by direct photography how two recent earth- 
filled dams have been constructed. The examples 
taken are the Usk Dam, which will supply Cardiff 
and district, and the Weir Wood Reservoir 
which is for the Crawley New Town. Shots of 
both are shown to illustrate succeeding stages of 
construction and the various troubles encoun- 
tered are mentioned in the commentary. The 
film may be borrowed from the company. 
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ment will be included in this disp}. 
| FORTHCOMING EXHIBITIONS AND Trader Horse Guarde-tvenac’ ‘PRY 0th Bae 
‘ + International Society of Soil Scienc tne 
" gress.—Wed., Aug. 29, to Sat.. S. *\ International Con 
ES by the International Society of S: a. Prganices 
bly Institute, 63 Mauritskade, Amster: Holla Royal Tropics 
4 a. 3 : ; F British Association Meeting.—Wed., A 1, to Wed. 
it ‘* This list, arranged chronologically, appears in the last issue of each month, Events appearing for the first —_. L. to the secretary ‘4 Associa, in 
a i time, and alterations of dates, places, etc., are indicated by an asterisk (*). Particulars of exhibitions and con- Wi Tel. ReGen ne ara urlington |. 2 ©, Piccadilly, Londs 
€ ferences not included below may have appeared in ENGINEERING, January 27, page 111; or April 27, page 287. Foundry Trades Fair, International (¢ 
, ‘ Organisers are invited to send to the Editor particulars of coming events as soon as arrangements are made, Sun., Sept. 9, at the Fair Halls, >: dork feet to 
: _ herent connection with the 23rd Internationa! Fo id in 
; Packaging Salon, Fifth International; and 34th International Fair. Too! Trades Association, Victoria House, Southampton-row, Organised by the Nordwestdeutsch.- saul 
: : be Tues., May 29, to Wed., June 13, at Padua, Agents: Italian London, W.C.1. Tel. HOLborn 4667. m.b.H. (NOWEA), Ehrenhof 4, Diiss« orf, Ge t 
’ ¥ ; Chamber of Commerce for Great Britain and British Common- Trieste International Trade Fair, Eighth.—Sun., June 24, to John E. Buck & Co., 47 Brewer-stree:, Lo nany, Agents 
q ; ' wealth, 652 Grand Buildings, Trafalgar-square, London, Sun., July 8, at Trieste. Agents: Italian Chamber of Commerce GERrard 7576. See ENGINEERING, Oc \ober 2] 1955 “l. Tel 
; W.C.2. Tel. WHitehall 5521. for Great Britain and British Commonwealth, 652 Grand Strasbourg European Fair, 31st.—Sat.. Sen: | +, — 
’ Ff d Vapour. Phase Chromatography.—Wed., May 30, to Fri., June 1, Buildings, Trafalgar-square, London, W.C.2. Tel. WHitehall at Strasbourg. Agent: R. C vee 1, to Sum., Sept. 1¢ 
‘ i i "* in London. Organised by the 7 aa ee $521. London, E.C.4. Tel. CITy 5889. an, 178 Fleet-sree 
eg y j of the Institute of Petroleum, 26 Portland-place, London, Colonial Highways Problems, Round Table Conference on.— St. Exik’s Fair.— 3 
+ +] W.1. (Tel. LANgham 2250.) Apply to the organising Mon., June 25, to Wed., June 27, at the Institution of Civil PP acorn Tehes Wor tan : Sept. 16, at Stockhoim 
Pp, : secretaries: Mr. D. M. Desty and Mr. H. C. Rampton, the Engineers, Great George-street, London Organised London, W.1. Tel. MAYfair 3701. | New Bond-stree: 
- } Research Station, British Petroleum Co., Ltd., Sunbury-on- in conjunction with the Colonial Office. Apply to the secretary Lids Seon > ih aad 
y by*, Thames. of the Institution at the above address. Tel. WHiItehall 4577. io ry — = pra im. Sept. 2. to Sun 
4 ee Bath and West Agricultural Show.-Wed., May 30, to Sat., ional iati i tructu’ i ing. agg 4 : ig Fair Agency in : 
% ; June 2, at Cardiff. Organised by the Bath and West and et Ee sete < oe — 2 — 127 Oxtord-street, London, W.1. "Tel. GERo 
“4% bb “4. Southern Counties Society, 3 Pierrepont-street, Bath. Tel. July 2, at Lisbon, Portugal. Apply to Mr. L. Gretener, secre- F 7 ; : 
4 Bath 3010. tary of the Association, Swiss Federal Institute of Technology, .— -_ poy mee ee Autumn Fair.—Sun., Sept. 2, to Thurs 
: “me High Tension Networks, 16th International Conference on.— Zirich, Switzerland. Sept. 6, at Frankfurt. Agents: Lep Transport, Ltd., { 





Wed., May 30, to Sat., June 9, at the Fondation Berthelot, 


*Instrumentation, Telemetering and Automatic Process Control, 


= Upper Thames-street, London, E.C.4, Tel. 
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ad ; 28 Rue Saint Dominique, Paris. Organised by the Conférence aa ri ‘> 
j , } Internationale des Grands Réseaux Electriques. Apply to pond oes oe an AB ve oD hme *Farnborough Flying Display and Exhibition.—Mon, , 
‘ : he British Committee, Thorncroft Manor, Leatherhead. ic. ; x to Sun., Sept. 9, at Farnborough, H i se Sent. 3 
ty ; caanan Q “oor . “y - , P Polytechnic, St. John-street, London, E.C.1. Tel. CLErkenwell public on Fri., Sat. and Sun Sent yyy Open to the 
. SL nnval Conference.—-Fri., June 1, to Mon., June 4, : ge veh et -/, 8a , only. 
; ae . ’ : d by the Societ f B h 
at the Hotel Metropole, Brighton. Theme: “Information  «¢ = 5) > al y of British Aircraft Constructors, 
. ) ? a? Service: The Cost, the Value and the Means.” Organised Chetan — toe, Se > Wi Peas 29 King-street, London, S.W.1. Tel. TRAfalgar 3231. 
Yu i b SLIB (Associati 7 d : oor Namur, Belgium. Sections on Automation and Mechanical " 
" y AS ( ssociation of Special Libraries and Information Brains. Organised in co-operation with the Belgian Ministry Applied | Mechanics, Ninth International Congress.—Wed.. 
q Bureaux), 4 Palace-gate, London, W.8. Tel. WEStern 6321. of Education and U.N.E.S. Apply to the Commercial Sept. 5, to Thurs., Sept. 13, at Brussels. A) ly to the general 
‘ *Orebro-Expon Industrial and Commercial Fair.—Fri., June 1, Department, Belgian Embassy, 103 Eaton-square, London, secretariat, Université Libre de Bruxelles, 50 Avenue F. D. 
h. to Sun., June 10, at Orebro-Expon. Apply to Gosta Ottoson, S.W.1 (Tel. SLOane 9271); or to the Congres International Roosevelt, Brussels, Belgium. 
be . Orebro-Expon, Orebro, Sweden. de Cybernétique 13 Rue Bass-Marcelle, Namur, Belgium. he Television Exhibition.—Wed., Sept. 5, to Sat., Sept. 15, 
Barcelona S: Fair, 24th International.—Fri., June 1, to Glass Congress, Fourth International.—Commencing Mon., in Paris. Organised by the Syndicat des Constructeur 
4 . es june = at Reresione. Ave to the Spanien, Sonsiet _~ a ae = secretary, Institut du Verre, + ho gg Radio Recepteurs et Televiseurs, 23 Rue de Lubeck 
Service, est alkin-street, grave-square, London, 24 Rue urlet, Charleroi, ium. ’ t 5 
4 } ; a Pe, lew 6124; or to the Economic Department, — *Works Transport A a ag NO and Wed., July 3 and 4, *Cologne International Autumn Fair.—Household goods ond 
Fp eed aemany, 2 Cadogan-place, London, S.W.1. Tel. in Sheffield. Organised by the British Iron and Steel Research hardware: Fri., Sept. 7, to Sun., Sept. 9, at Cologne. Textiles 
. } Paes: ee : Association, 11 Park-lane, London, W.1. (Tel. GROsvenor and clothing: Sun., Sept. 16, to Tues., Sept. 18, at Cologne 
/ Electronics Exhibition.—Sat., June 2, to Thurs., June 7, in the 4751). Apply to the technical secretary, Plant Engineering Agent: Mr. Neven du Mont, 123 Pall Mall, London, $.W.| 
; j Palais C ae. Seem. oe by the Union Profes- Division, B.I.S.R.A., 140 Battersea Park-road, London, Tel. WHitehall 8211. 
: p sionnelle des Fabricants et Importateurs de Materiel pour S.W.11. Tel. MACaulay 4421. *Levant Trade Fair, 20th.—Fri., Sept. 7, to Tues., . 25, at 
P "4 —— Electronique, 85 Boulevard Emile Jacqmain, *Royal Agricultural Show.—Tues., July 3, to Fri., July 6, at ora Aa Italian Swear a Comme Great 
f ewcastle-upon-Tyne. Organised by the Royal Agricultural ommonwealth, 652 Grand Buildings, Trafal- 
4 *Heat Treatment Practice. tone, cg gag ce a 6, = ow ge “England, 35 eapevesomes, Lenten, S.W.1 gar-square, London, W.C.2. Tel. WHltehall 5521. a 
‘ . ‘ camington Spa. Organise y the el. gravia 5323. *Ghent Fair, 11th I i — 
Metal 2 , . - nternational.—Sat., Sept. 8, to Sun., Sept. 
, Sooo dante, i fee en nowt Stel International Union of Forest Research Organisations, 12th 23, at Ghent, Belgium. Agents: S. R. Ti Wk Cov Le, 
Jf } GROsvenor 4751 . > See _ e International Congress.—Fri., July 6, to Sat., July 14, at 110 Cannon-street, London, E.C.4. (Tel. MANsion House 
‘ wisn aae Oxford. Apply to Professor A. de Philippis, Instituto di 4500); and Robertson, Buckley & Co., Ltd., Berey’s Buildings, 
bp , — a out tee pe a. sang 6, 4 Selvicoltura, Piazzale delle Cascine, Florence, Italy. George-street, Liverpool (Tel. Central 0952). 
, -a oya est of k é Z 5 . . . . . : . 
: | ' Organised by the Flectronics Solan Melanin tecinnmaas “< Ley Lamp Show.—Sun., July 8, to Fri., July 13, at New sary ig ea ag 
| Manufac : am few . ro a i. \ 3 3 “s . 23, 4 cl 
7 M facturers’ Association of Great Britain, 20 Queen Anne- orker Hotel, New York. Apply to Mr. George F. Little to Sun pt. 23, at Lausanne. Apply to the commercial 
street, London, W.!. Tel. LANgham 4251. Admission _ 220 Fifth-avenue, New York 1. eee Tog We it hee 
free, by ticket. os Duke of Edinburgh’s Study Conference on Human Problems of square, London, W.!. ¢t. ington 0701. 
' Light Metals Convention, Third International.—Thurs., June 7 eS ae Pel dele th at een aaa — German Agricuiteral Show.—Sun., Sept. 9, to Sun. Sep. 1, 
; : to Sat., June 9, at the Montanistische Hochschule, Leoben, os ° aes are eer eee ; -. Apply to the Deutsche Landwirtschatts- 
Ps a Austria. Information obtainable from the organising com- Great Yorkshire Agricultural Show.—Tues., July 10 to Thurs., Goeeteien, Nicdenss 48, Frankfurt-co-tee. 
' j mittee, Institut fur Metallkunke, Montanistische Hochschule, July 12, at Harrogate. Organised by the Yorkshire Agricul- High-Speed Photography, Third International Congress and 
4 Leoben, Steiermark, Austria. tural Society, Cliftonfield, Shipton-road, York. Tel. York 3102. ay ag Sept. La to -, = Odi — 
*Bordeaux International Fair.—Sun., June 10, to Mon., June 25, *Physics of Some New Aspects of Non-Destructive Testing, ee S, ELOTSS LIURFES-GVENUS, LONER, rs 
at Bordeaux. Agents: Auger and Turner Group, Lid.. Conference.—Wed., July 11, to Sat., July 14, at the H. H. Wills sored by the Department of Scientific and Industrial Research. 
q \ ; 40 Gerrard-street, London, W.1. Tel. GERrard 6671. pierre ma mec tty Bristol. Organised by the Non-Des- ou bee Bg he ony aw tel WHE fale 978 
t i Molecular Struct Ss ‘ tructive Testing Group of the Institute of Physics, 47 Belgrave- ‘ - : . - >. em ? 
f | — > ay a ee, Se te square, London, S.W.1. (Tel. SLOane 9806). Apply to See ENGINEERING, November 11, 1955, page 671. 
| : Apply to the secretariat, Department of Pavalcs, Ohio State ae he S. Sharpe, Bristol Aero-Engines, Ltd., Filton House, area eS Exhibition, International-—Sat. it B 
° University, Columbus, Ohio, U.S.A. ristol. O Sat., Sept. , at Istanbul, Turkey. y t 
Soosteesreny, ey Meeting of Joint Commission on.— —— 2 a. Soe -. Soe Camel ichaaine Camaltiaraae prAna 
on., Jun ® PuBy d > i ; ; a ?, %. ” J il i 
eee . to Fri., June 15, at Columbus, Ohio, U.S.A. Liége, Belgium. Apply to Prof. Harold C. Urey, Institute for at Istanbul from Sept. 17 to 22. The Council is s d by 
} ga y the International Council of Scientific Unions F Sanit : Ye he Food and A i Oo f the United Nations 
i Apply to the secretary, Joint Commission on Spectroscopy, Warteay Studion, Unreralty of Chisago, Cateage 27, S., U.2.A. heels to “Mr Cihat “Rendas Most and Fish Office, Selanih 
; 4 ’ + ~ 2 penenenamees Plantage Muidergracht 4, Amsterdam ———— o- _ —_ a pe Prony | | an Cad. 78, Ankara Turkey. ‘ 3 
: ‘ and. lerence.—Fri., July 13, to Mon., July 16, at Girton College na all ad : > 
‘ *Institute of British Foundry , Cambridge. ‘Apply to the Industrial Co-Partnership As- “Business Efficiency Exhibition.—Tues. , Sept. 25, to Fri., Sept. 28, 
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i} : Dente. Desk-ptese, € wale. Organised by the Institute of ag ae of Photogrammetry, Eighth Congress.— 11-13 Dweate-hil, Cannon-street, London, E.C4. Tel. 
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Manchester. Tel. Blackfriars 6178. to Mr. P. O. Fagerholm, Bragevigen 8, Stockholm, Sweden. *Chemists’ Trade Fai International, (INDROFA).—Sun. 
i bas Power Conference, Fifth Plenary.—Sat., June 16, to Sat., Housing and Town Planning, International Congress.—Sun., Oct.7 to Sun., Oct. 14, at Dusseldorf. ‘Organised by the Nord- 
une 23, in Vienna. Organised in Austria by the Oester- July 22, to Sat., July 28, at Vienna. Apply to Mr. H. van der tdeutsche A ii Gesellschaft m.b.H. (NOWEA), 
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i | Adi : = . : Australian World’s Fair.—Thurs., July 26 Sat., A 4 Lond E.C.4. Tel. CITy 5889. 
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Zz : Fleet-street, London, E.C.4, Tel. CITy 5889. : mat Ser ap tasteless ta age at the Sophia Gardens Pavilion, Cardiff. } 
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- bt American Society : “i , . rnbirn International Export and Samples Fair.—Fri., July 27, Cardiff and District Industrial Safety Committee 
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. £4 —— oe bane of Testing and Scientific Apparatus N.W.1. Tel. PADdington 1646, ae ene Tel SLOane O46. - 
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MECHANICAL HANDLING 
-MAST AND MARSHALLING EQUIPMENT 
Concluded from page 378 


of civil engineering projects, 

onstruction of the Chapel Cross, 

atomic power station and the 

, Inverness, were among the items 

stand of Mitchell Engineering 
dford-square, London, W.C.1. 


Stree! RETRACTABLE MAST 
: Mitchell Engineering Limited also showed the 
— Leroy retractable mast (Fig. 16), a three-sided 






ticulated chain which is wound flat on to a 
drum when not in use. 


Anelectric motor operat- 


ENira ing through a reduction gear unit unrolls the 
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through curved guides, the two outer sections 
ewing inwards and join together to form a rigid 





triangular mast. 
in ENGINEERING, vol. 177, page 244 (1954). 


he drum and, as the links travel 


The Leroy retractable mast: Mitchell 


|Engineering Ltd. 
A prototype was described 


_ The mast can be raised vertically at 15 ft. per 

minute to a maximum height of 50 ft. The 
. 10 overall dimensions of the complete unit with the 
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mast retr 
8 ft. 10 iy 
The mast 


icted are: 


width, 5 ft. 2 in.; length, 
height, 7 ft. 6 in.; weight, 24 tons. 
dispenses with time-wasting erection 


ich as ladders, scaffolding, bosuns’ 


and has many uses, both indoors 


Ss where men have to work aloft up 


50 ft. It can be used for the follow- 
repair and maintenance of street 
erhead power systems; cleaning of 
ind skylights; the inspection and 
ircraft and hangars; work on ships” 
'ock; fire fighting towers; television 
imera towers. 


‘\ MARSHALLING SYSTEM 


| a mechanical wagon-marshalling 
il of the systems in operation at 
“oal Board central coal-preparation 
veith, Scotland, and at the Central 
ithority power atation at Leicester, 
wn by Mitchell’s. Both of these 
| in ENGINEERING, vol. 178, page 377 


By means of this marshalling system, which is 
designed to replace the conventional method of 
handling wagons in marshalling sidings by 
shunting and manhandling, trains of wagons 
can be handled by push-button control. The 
incoming wagons are taken from sidings by 
mechanical handling plant and are loaded or 
unloaded, weighed and returned to the same 
sidings, or to others as necessary, without the use 
of locomotives or capstans. 

Being operated mechanically, it is safer than 
the conventional shunting system and can be 
worked in all kinds of weather. An added 
advantage is that wagons can be handled at a 
rate well beyond the capacity of standard 
* balloon ” sidings—a thousand tons of coal an 
hour or more can be handled with the Mitchell 
system. 

A working model of wagon marshalling equip- 
ment was also displayed by the Fraser and Chal- 
mers Engineering Works of the General Electric 
Company, Limited, Magnet House, Kingsway, 
London, W.C.2. This equipment, designed to 
facilitate the movement of wagons on and off 
the wagon tippler for unloading bulk materials, 
consists essentially of three units. The first unit 
advances a waiting train of full wagons by one 
wagon length; the second unit engages the lead- 
ing wagon of the full train and marshalls it on 
to the tippler cradle, at the same time displacing 
any empty wagon that may be there; the third 
unit moves forward the previously-discharged 
empty wagon, and any other empty wagons, into 
the “‘ empties ” sidings. The first and last units 
run on auxiliary tracks between the main rails 
and are driven by haulage winches. The inter- 
mediate unit is hauled by chain and runs on an 
auxiliary track on one side of the main rails. 


NON-SLIP POWER TRANSMISSION 
BELT 


A new type of non-slip power-transmission 
belt (Fig. 17) with a positive engagement with the 
pulleys, manufactured in the United Kingdom 
by the North British Rubber Company, Edin- 
burgh, under licence from the United States 
Rubber Company, New York, was shown on the 
stand of the former company. 

The PowerGrip belt, as it is known, is an 
unusually thin belt, having as its load-carrying 
element a single layer of continuously wound 
high-tensile wire cable, moulded in Neoprene. 
Based on this tension member are moulded 
equally-spaced Neoprene teeth. A jacket of 
Neoprene-impregnated fabric provides a wear- 
resistant surface for the teeth as well as protection 
for the tension member. This design makes it 
possible to maintain constant tooth spacing, or 
pitch, to ensure accurate and positive engagement 
of the teeth with axially-cut grooves in pulleys 
having the same pitch. 

Because of its construction, this new drive 
covers a speed range varying from inches per 
day to 16,000 ft. per minute, and will transmit 
powers ranging from ,}, to over 300 h.p. 

The belt does not stretch and is therefore ideal 
for fixed centre drives. At the same time more 
compact drives are practicable and ratios up to 
30 to 1 are made possible. Moreover, the extreme 
flexibility of the belt permits pulley diameters as 
small as 4 in. to operate at 10,000 r.p.m. even 
under heavy-load conditions. 

These features permit economies in bearing 
design since bearing loads are reduced through 
the absence of the initial tension which is 
required in all other belt drives to provide a 
positive grip between belt and pulleys. No 
lubrication or belt dressing is required, yet oil 
has no effect on the belt. In addition, the belt 
is extremely quiet in operation. 

This drive has a high mechanical efficiency, 
because there are no friction-creating joints, no 
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lubrication losses, and practically no heat is 
generated in operation. 


TAPE-CONTROLLED CRANE 


The ability of an automatically-controlled 
overhead crane to conform to a complex pre- 
selected sequence of movements was demon- 
strated by its manufacturers, the Vaughan Crane 
Company, Limited, West Gorton, Manchester, 
12, by causing it to play a game of chess. The 
sequencing was controlled by a magnetic tape. 

The equipment comprises a set of frequency 
generators, operated by a series of push buttons 
to set up the required series of load movements 
on the crane. These are recorded and stored 
on magnetic tape. When required, the record- 
ings are “ played back,” and the signals trans- 
mitted through suitable frequency selectors 
to the contactor gear operating the crane. A 
sequence of approximately 60 minutes duration 
may be recorded on a single tape. Alternatively, 
a shorter sequence can be recorded on continuous 
tape, and thus provide continuous crane opera- 
tion for as many hours as desired. This control 
equipment is applicable to any type of crane 
on which a repeatable cycle of operations is 
desired. Load handling can be by means of a 
magnet as in the demonstration, or, by using 
automatic lifting tongs on the crane hook. 


LIGHT TOWER CRANE 


The light tower crane exhibited by Butters 
Brothers and Company, Limited, MacLellan- 
street, Glasgow, S.1, which occupied a dominant 
position in the main hall, is said to be the first of 
its kind manufactured to a British design; hitherto 
such cranes, of Continental design, have been 
manufactured in the United Kingdom under 
licence. Designed for easy and rapid erection, 
the Butters Monotower crane has a height of 
90 ft. to the jib heel pin, with a 75 ft. jib. It 
operates on rail track at 12 ft. centres, with a 
minimum radius on curved tracks of 14 ft. 6 in. 
on the inner rail. 

The load capacities are as follows: 3 tons at 
30 ft. radius, 2 tons at 48 ft. radius, and } ton at 
80 ft. radius. Carrying a 3 ton load, the crane 
is capable of hoisting at 60 ft. per minute, 
derricking at 45 ft. per minute, and slewing at 
3} r.p.m. The hoisting speed with a | ton load 
is 180 ft. per minute. Driven by two 6h.p. 
motors, the crane has a travelling speed of 70 ft. 
per minute. The hoisting and derricking motors 
each develop 174 h.p. and slewing is by a 5 h.p. 
motor. All motors operate from standard 
alternating-current supplies. 

There are two operating platforms, one at the 
bottom of the mast and one at a higher level 





Fig. 17 
load-carrying wire cable moulded in Neoprene on 
which are moulded equally-spaced Neoprene 


The PowerGrip belt has a high-tensile 


teeth: North British Rubber Co. 
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giving optimum visibility. Control is electrical 
from both platforms. 


6 TON SLEWING CRANE WITH 
TELESCOPIC JIB 

The 6ton slewing crane (Fig. 18) shown by 
Taylor and Sons (Manchester), Limited, Bolton- 
road, Salford, 6, Manchester, is designed to 
operate under low headroom (11 ft. 7 in.) when 
working at maximum load and jib horizontal. It 
has a safe working load of 6 tons at 10 ft. radius 
and 3 tons at 19 ft. radius. It is capable of 
travelling at low speeds when loaded; the craning 
operations may be carried out either from the 
cab or from a seat positioned on the rotating 
crane superstructure. Outriggers are not required 
in any position. The crane has a maximum lift 
of 21 ft., and is capable of raising maximum loads 
from 38 ft. below ground level. Full-circle 
slewing is by a two-cylinder hydraulic motor. 

The main jib is in the form of a hollow square 
beam and an inner jib mounted on slides has 
an outward movement of 9 ft. carrying the hook 
assembly with it. It is actuated by a double- 
acting hydraulic ram. The hook remains in 
the same relative position to the jib during 
telescoping by means of a compensating device. 

A dual Deri-Sine hydraulic pump is mounted 
on the chassis, and the drive incorporates a 
Warner clutch. The larger pump feeds the hoist 
motor only, while the smaller pump is used to 
power the luffing, slewing and telescoping ser- 
vices; thus hoisting and any one of the other 
services can be carried out simultaneously at full 
speed 

The Taylor company were also showing a new 
mobile 2 ton crane (at 12 ft. 24 in. radius), 
capable of slewing through 200 deg., and designed 
primarily to operate with an hydraulic grab. An 
optional front-jib fitment with an hydraulic ram 
gives a hook traverse of 4 ft. with the jibs hori- 
zontal. The maximum load can be lifted 16 ft. 

PACKAGED CRANE SET 

A crane built from a kit of standard com- 
ponents was shown by Doity Cranes Limited, 
4, St. Mary’s Parsonage, Manchester, 3. The 
kit (Fig. 19) contains all the electrical, mechanical 
and structural details needed to build the end- 


Fig. 18 6 ton full-circle 
slewing crane with tele- 
scopic jib: F. Taylor and 
Sons (Manchester) Ltd. 


carriages of an electric travelling overhead 
crane. It can also be used as a crab mounting 
for a hoist. 

A patent system of axle alignment has made 
it possible to design the kit so that all precision 
work is produced in advance at quantity manu- 
facturing costs. The manufacturers claim that 
with this kit, a travelling bridge for an overhead 
crane can be completed in less than 60 man hours 
after the main structure has been made. 

The kit includes half a ton of prepared steel 
sections which are also used as a steel container 
for the remaining components. The side 
members are bored for axles at varying centres 
for up to 55 ft. spans. The maximum capacity 
of each trackwheel is 6 tons. 

The trackwheels themselves are of newly 
developed hard-wearing material with wide 
treads in accordance with the recent research 
recommendations, and are fitted with roller and 
ball-thrust bearings. 

Other interesting crane exhibits included a new 
Diesel-driven mobile crane by R. H. Neal and 
Company, Limited, Plant House, Ealing, London, 
W.5, with a capacity of 6 tons with outriggers 
and 4 tons when fully mobile, available with jibs 
up to 60 ft. long. This crane is fitted with a 
new type of hoist unit, hydraulic controls and 
a differential drive. 

British Insulated Callender’s Cables, Limited, 
21 Bloomsbury-street, London, W.C.1, were 
showing their newly-developed guarded-conduc- 
tor current-collection system for cranes and 
conveyors; and crane control gear was demon- 
strated by the Igranic Electric Company, 
Limited, Bedford, on a scale model of a 
10 ton electric derricking crane with a scale 
model Igranic 77 in. circular lifting magnet, 
both of which were operated by full-scale 
gear comprising hoist and traverse panels, 
lifting magnet control panel and master switches. 

The largest lifting equipment on view, dis- 
played by the Wharton Crane and Hoist Com- 
pany, Limited, Reddish, Stockport, Cheshire, was 
the 109 ton overhead electric travelling crane 
with a three-motor crab with an auxiliary hoist 
of 15 tons. This unit, weighing about 27 tons, 
was manufactured for the Central Electricity 
Authority’s Bold * B * power station. 





Fig. 19 Packaged end-carriage for electric travelling overhead crane: Doity Cranes, Ltd. 
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In ’arliament 


INFORS ON ON AUTOMATION 


At a rece! ng of the House of Commons, 
Mr. C. ¢ ne (Conservative) asked for 
informatic it the number of persons likely 
to be direc fected in their employment by 
automation i inquired whether the resources 
of the Cen Office of Information could be 
ysed to expl > the facts of the situation to those 
workpeople “ho were directly concerned. In 
reply, Mr. lun Macleod, the Minister of Labour 
and Nationa! Service, said that the development 
of automation would probably continue to be 
gradual, but it was not possible to forecast the 
rate at which it would be introduced or the 
number of workers whose employment might be 
affected. 

vith regard to the part that might be played 
by the Central Office of Information, it was the 
intention of the Government to make factual 
information about automation generally known. 
Mr. Macleod said that, as he had recently 
informed the House, it was for individual firms 
which were contemplating the introduction of 
automation to consider how it would affect their 
workpeople and to bring them into the discussions 
on the subject as early as possible. (This was 
reported in our issue of May 18, page 383). 


NATIONAL SCIENCE CENTRE 


In his capacity of representative of the Lord 
President of the Council, Mr. J. R. Bevins, 
the Parliamentary Secretary to the Ministry of 
Works, was asked about the Government’s 
plans for the establishment of a National 
Science Centre. Mr. Bevins told Mr. F. T. 
Willey (Labour) that it was announced in 1952 
that the planning of the Science Centre had had 
to be deferred and, unfortunately, that position 
was still unchanged. Plans for a new Patent 
Office and Scientific Reference Library on the 
South Bank of the Thames were, however, under 
discussion between the Government Departments 
concerned. 

As to the estimated capital expenditure 
required for the provision of adequate accom- 
modation for a national reference library of 
science and invention, for which Mr. Willey had 
also asked, Mr. Bevins said he was unable to add 
anything to the answer which he gave in 
November last. 

It may be noted that, in that answer, Mr. 
Bevins stated that the establishment of a national 
reference library of science and invention was 
necessarily bound up with the future of the 
Patent Office building. The capital cost of a 
new building to house both the Patent Office and 
its library, extended to provide the coverage of a 
national reference library, was estimated at rather 
more than £2 million, excluding the cost of the 
site. It was difficult to give a separate estimate 
of the share of the library in the total cost, but it 


would take up rather more than half of the total 
accommodation. 


WORK OF RESEARCH ASSOCIATIONS 


_Also on behalf of the Lord President of the 
C ouncil, Mr. Bevins was asked how far it was the 
Policy of the Government to encourage research 
associations to undertake development work. 
He told M:. James Callaghan (Labour), who 
raised the matter, that development work was an 
important rt of the activities of research 
association. which the Government encouraged 
by means ©” grants paid by the Department of 
Scientific a.’ {industrial Research. Those grants 
supplemer he contributions made by industry. 
The reso devoted to development were 
decided | © councils of the associations, 
joo wel de up predominantly of indust- 
DSIR t cluded ‘Tepresentatives of the 
17.9.1.R. associations as a whole spent 
approxim one-quarter of their budgets, 
or more t| ! million, on development. 
oa ier, in view of the national 
a 9 \ific manpower, it would not be 
S€ tO en ze much more development work 


to be undertaken through the research associa- 
tions for the benefit of industry generally, 
Mr. Bevins gave an assurance that the Lord 
President was very well aware of the recommenda- 
tion made by the Advisory Council on Scientific 
Policy. Several development companies had 
already been formed by research associations. 
In addition to that, the Government were 
starting to try out civil development contracts 
with scientific research associations. 


ELECTRICITY FROM ATOMIC ENERGY 


Information as to the progress which has been 
made by the United Kingdom Atomic Energy 
Authority in its research into methods of 
cheapening the unit cost of electricity produced 
by nuclear power was sought by Mr. Geoffrey 
Wilson (Conservative). Mr. R. A. Butler, the 
Lord Privy Seal, said that the Authority was 
carrying out research on a number of reactor 
systems of advanced design, but that it was too 
early to forecast the cost of electricity produced 
from them. He agreed that he had seen an 
article in the Press suggesting the possibility of 
producing electricity at a cost of less than the 
0-6d. a unit previously mentioned. It was an 
interesting article but it probably erred on the 
side of optimism. An accurate forecast could 
not be given because account had to be taken 
of the stations which might be established after 
1960. 

Mr. William Warbey (Labour) asked whether, 
in considering costs, it had now been decided to 
increase the amount of credit allowed for the 
plutonium by-product, since the market rates 
fixed by the United States for uranium 235 were 
higher than those allowed for in British estimates. 
Mr. Butler said he would require to study the 
details involved in the matter before giving a 
considered reply. 


Nuclear Energy Developments 

Mr. Butler was asked by Mr. James Callaghan 
(Labour) what further information on recent 
developments in atomic research British scien- 
tists might make available, in view of Mr. 
Kurchatov’s recent address at Harwell. The 
Minister replied that the policy governing release 
from security restrictions of information in this 
connection was under constant review and the 
range covered by such restrictions was being 
progressively reduced. Work in the thermo- 
nuclear field was released to the universities and 
to other interested bodies progressively and 
subject only to certain conditions of security. 


Military Aircraft Projects 


A statement by the Minister of Supply on the 
development of his policy to reduce the number 
of projects supported by his Department in the 
aircraft industry, was asked for by Mr. George 
Brown (Labour). In reply, Mr. Reginald 
Maudling said that, including the cancellations 
referred to by him in the defence debate, work 
had been stopped on more than a dozen projects 
during the past year and the scale of other pro- 
jects had been reduced. He would continue 
to keep a close watch on the whole programme, 
with a view to securing any further reliefs 
which might be available. When new projects 
were proposed, particular care was taken to 
see that they were within the capacity of the 
industry. 


P.1. Aircraft in Production 


Mr. Brown inquired when it was expected that 
the P.1. aircraft would be put into squadron 
service with the Royal Air Force, and Mr. R. R. 
Stokes (Labour) asked what orders had so far 
been placed for these aircraft for use by the 
Naval Air Arm. Mr. Maudling said that a 
limited production order was placed in October 
and November last year, to cover jigging and 
tooling, for meeting the estimated requirements 
of the R.A.F., and for long-dated materials to 
cover the initial requirement. A further order 
would be placed as soon as that was desirable. 
He was not prepared at that stage to state when 
these aircraft would be in squadron service with 
the R.A.F., and the Admiralty had no require- 
ment for them. 
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Steel Plate Supplies 

Concern continues to be expressed by Members 
at the shortage of steel plates. Mr. F. T. Willey 
(Labour) asked the President of the Board of 
Trade what progress had been made for the 
provision of additional rolling capacity to 
increase supplies. He was told by Mr. A. R. W. 
Low, Minister of State to the Board of Trade, 
that the Iron and Steel Board expected that the 
production of steel plates during the current 
year would be about 150,000 tons above the 
total for 1955. The Iron and Steel Board was 
reviewing with the steel producing firms the 
question of providing additional capacity for the 
production of steel plates. In another answer to 
Mr. Willey, the Minister said that he was not 
aware that supplies were being distributed 
inequitably. 


Aid for the National Coal Board 

According to a written answer by Mr. Henry 
Brooke, the Financial Secretary to the Treasury, 
issues from the Consolidated Fund to the 
Minister of Fuel and Power, for the financial 
assistance of the National Coal Board, are 
estimated to amount to about £70 million 
during the financial year 1956-57. He informed 
Sir Alfred Bossom, Bt. (Conservative) that, 
according to present expectations, the corre- 
sponding amount for the financial year 1957-58 
was likely to be of about the same magnitude. 


Compensation for Mining Subsidence Damage 

Mr. S. T. Swingler (Labour) urged that, in 
drawing up the proposed legislation on compen- 
sation for damage due to mining subsidences, 
the Minister of Fuel and Power should include 
provision for compensating victims who had to 
vacate their houses owing to serious damage. 
The Minister, Mr. Aubrey Jones, replied that 
these and similar matters were being considered, 
but that it was not possible to discuss technical 
details relating to an unpublished Bill. 


Concessionary Coal 


In a written reply, Mr. David Renton, Parlia- 
mentary Secretary to the Ministry of Fuel and 
Power, told Mr. P. F. Remnant (Conservative) 
that some 630,000 employees of the National 
Coal Board were entitled to supplies of coal 
free of charge or at cheap rates. The amount of 
such concessionary coal issued in 1955 totalled 
5-1 million tons. 


Irregular Electricity Supplies 

Asked by Mr. G. P. Stevens (Conservative) 
what provision for damages caused by irregular 
supplies of electricity by an electricity board 
was contained in the regulations of the Minister 
of Supply under section 60 (1) of the Electricity 
Act, 1947, Mr. Renton said that there was no 
such provision. Compensation was a matter 
to be settled in the courts and the Minister had 
no power to make regulations. He agreed that 
all kinds of unfortunate consequences could 
follow as a result of power cuts and the occur- 
tence of technical failures, but he felt that these 
matters were not ones which could be decided 
in advance by the making of complicated 
regulations. 


Progress of Oil Refining Industry 

Replying to Mr. Harold Davies (Labour), 
who desired information regarding the progress 
of the British oil-refining industry, Mr. Renton 
said that, between 1948 and 1955, the number of 
employees therein had more than doubled, and 
had increased during that period from 8,049 to 
17,304. During the same eight years, the output 
of refined products had increased six-fold, from 
4,426 thousand tons to 27,922 thousand tons. 


Refuse-Extraction Machinery 

Mr. Duncan Sandys, the Minister of Housing 
and Local Government, told Mr. Ronald 
Russell (Conservative) that he fully appreciated 
the importance of recovering valuable materials, 
and especially ferrous scrap, from refuse. At the 
same time, he could not at present sanction loans 
to local authorities to enable them to install 
additional plant for that purpose. 
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THE HUMAN 
ELEMENT 


Accidents cost more than strikes—Automation 
stands or falls on the shop floor—and Government 
cushion during changeover—West Indian employ- 
ment commission—Continuity in the Colonial 
Service—Soviet release men for industry. 





x *k * 


Accidents in Industry 


The biggest source of broken time in industry is 
accidents, not strikes. The number of days lost 
to industry on account of incapacity to insured 
workers is just short of 20 million man days a 
year. Every day about 60,000 workers are 
absent owing to industrial injury. The accident 
rate has changed but little in recent years despite 
the increase in mechanisation, and only one 
accident reported in six is caused by power driven 
machinery. Most arise from such everyday 
causes as falls and handling goods. 

This is one of those big problems which are 
very widely spread over industry and therefore 
do not make a repeated, insistent impact on 
management—like the toll of accidents on the 
roads to the general public. Nevertheless, it 
has brought about a report by a sub-committee 
of the National Joint Advisory Council, published 
last week. There are four main conclusions, 
First, that accidents can be prevented by positive 
action and are a reflection on efficiency when they 
happen. Second, safety must be a definite aim 
and the means created and used to secure it. 
Third, legislation must be kept up-to-date on 
the subject, although this is only a residual 
(though essential) part of national policy on the 
matter. Fourth, a more vigorous and sustained 
effort is needed by all concerned in planning and 
design to prevent accidents from happening. 

Six principles are enunciated. Briefly, these 
are that accident prevention is part of good 
management and good workmanship, that both 
sides must co-operate to stop accidents, that top 
management must give a lead, that there must 
be a known safety policy in the works, that 
resources must be to hand to carry out that 
policy and that the best methods must be used. 


x * * 


Exchanging Views on Automation 


The, seminar held at Transport House last week 
among European trade unions on the subject of 
automation proved to be a very commonsense 
affair. It came to the conclusion that there is a 
serious lack of information about the effect of 
automation on industry and it was decided to 
set up a central clearing house on the subject. 
Other points emphasised were the need for 
vocational training schemes, planning manpower 
problems as well as technical ones and the need 
for trade unions to negotiate on automation in 
advance of schemes going in and to get some of 
the benefits for their members. 

So far so good: no one will quarrel with 
findings of that kind. It was noticeable, however, 
that much emphasis was laid on the possibility 
of dealing with automation problems at the top. 
It all depends what is meant by the “top.” In 
a sense one might as well ask, how high is * up **? 
The recent trouble at Standard Motors showed 
that lack of negotiating finesse can develop at 
the top if by that is meant negotiating with top 
management of a company. If by “top” is 
meant the top of the union or of the trade union 
movement, then there are serious dangers to be 
watched. Broad principles can be thrashed out 
and talked about with a good deal of publicity 
at that level, and so far as it goes (which may not 
be far) that is all to the good. But the place 
where automation problems will be really tackled 
is on the shop floor. Where management- 
relations are bad in a factory, automation will 
be made the occasion for all sorts of trouble. 
That fact should be given wide currency now 


before discussion of this much over-worked and 
mis-used word “ automation ” goes any further. 


x k * 


The Unions and the Report on Automation 


The report on automation compiled by the 
Department of Scientific and Industrial Research 
has on the whole been very well received by the 
trade union movement. The conclusion that 
none of the social problems arising in the 
transition period “is unsurmountable, given wise 
management,” and the emphasis on the need to 
consult the unions in advance of each step and 
to pay close attention to the feelings and 
problems of the workers affected, are well in 
line with the feelings expressed by organised 
labour. It remains to be seen how manage- 
ments, and trade unions, will behave when face 
to face with actual problems of redundancy and 
re-training. To talk of “encouraging the 
mobility of labour” and “easier and cleaner 
work,” “shorter hours” and the like will be 
quite meaningless unless the man who is losing 
his job is helped financially until he is satisfactorily 
re-settled somewhere. 

The Electrical Trades Union’s “ terms for the 
introduction of automation,” laid down at their 
annual conference at Hastings, do not, for all 
their aggressive tone, differ greatly from the 
recommendations of the D.S.I.R. report. Like 
Walter Reuther of the United States Automobile 
Workers, Mr. F. Foulkes of the E.T.U. is 
determined that the employer shall be financially 
responsible for his workers in the transition 
period. There is no intention to tolerate any 
loss of earnings, and the union are determined 
that the benefits of automation shall be shared 
by their members, through shorter hours, 
longer holidays and higher wages. Other 
unions, including the Post Office Workers, the 
Bank Employees, and the A.E.U., have made 
similar comments. None has yet taken a 
stand against automation: all are prepared to 
welcome it, provided their members are not 
made to suffer. 

This attitude could, however, make it difficult 
for all but the largest companies to introduce 
labour-saving machinery at any time except 
during a boom, when redundant workers can 
be absorbed elsewhere. It is here that the 
Government may have a part to play in providing 
the necessary cushion to enable British industry 
to progress when its need may be greatest. 


x k * 


Short Time and the West Indians 


Short-time working in the Birmingham-Coventry 
area increased sharply during the past two weeks. 
Mr. W. E. Davies, regional controller of the 
Ministry of Labour, announced after a meeting 
on May 15 of the Midland Regional Board for 
Industry that over 30,000 workers were on 
short time, 10,000 more than a fortnight pre- 
viously. He pointed out that most of the increase 
was due to the effect of the Standard strike on 
other companies, and that a quick improvement 
was therefore likely. At the same time he said 
the Board expected a general increase in the 
number of workers placed on short time now 
that they are entitled to unemployment benefits. 
The total number of unemployed in the area has 
not risen and remains at about 15,000. 
Immigrants from the West Indies who continue 
to arrive in the area are finding iobs harder to get. 
There are already some 18,000 West Indians 
who have settled there, more than in any other 
area in the country. The Speaker of the House 
of Representatives of Jamaica, Mr. B. B. Coke, 
and an elected member, Mr. T. N. Golding, 
explained on their visit to Birmingham last week 
that immigrants go mainly to the West Midlands 
and to London “not because they feel they 
cannot get work elsewhere but because they can 
be sure that they will find their own people 
there.” So far only a very small percentage 
are unemployed but Mr. Coke recognised the 
need for more guidance for new arrivals. He 
will propose to his Government that they should 
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Pool of Overseas ©...) Servants 
Under the rather daunting © \e of « 
of _Policy Regarding Or; ication 2a 
Majesty’s Overseas Civil Ser. ce,” the Gov : 
ment last week issued a Wi, - 


i ; 'e Paper of 
siderable importance to the colonies owe 
professional men, including engineers, Uni 


comparatively recently, 
ments in the colonies (not 
departments) were important sources of employ 
ment to engineers and such men, like all Overseas 
civil servants, are affected by the trend toward 
self-government in many of these territories 

The Government is to try to accomplish two 
things. They are to establish a pool of officers 
of the Overseas Civil Service who will be 
employed by the United Kingdom Government 
but who will be seconded to overseas Govern- 
ments who may want their services for a certain 
period of time. Further, the Government is 
to make it possible for Government Officials 
already in pensionable employment overseas to 
transfer to a special list which will make them 
servants of the United Kingdom Governmen: 
for seconding to other overseas areas. Under 
the last arrangement officials would be paid 
pensions and any compensation obtained for 
them by the United Kingdom Government, the 
money being recovered from the Government 
employing them. 

The scheme thus attempts to do two things. 
It hopes to secure for men who might be victims 
of constitutional change continuity in their 
careers—an excellent move, especially in an age 
when technical men are at a premium. Secondly, 
it tries to put at the disposal of overseas Govern- 
ments a pool of trained personnel. This is also 
to be welcomed for such territories lack above 
all else access to good technical manpower. 


x k * 
Labour Shortage in the Soviet Union 


The successful execution of the Soviet Govern- 
ment’s Five-Year Plan—by far the most 
ambitious development programme of the 
century—is being seriously threatened by a 
shortage of manpower. The severe drop in the 
birth rate during the war is now being felt: 
industry will receive only 1-4 million recruits a 
year over the next five years, 600,000 less than 
the average during the past five years. The 
bringing into cultivation of virgin lands in 
Siberia and Central Asia will eventually require 
many times the 500,000 workers who have 
enrolled so far. The Government's policy to 
shorten working hours, to improve working 
conditions and to raise living standards 1s taxing 
the country’s reserves of manpower to the limit. 

In this context, the Soviet Governments 
decision to reduce the number of men under 
arms by 1-2 million over the next twelve months 
(in addition to the reduction of 640,000 
announced last summer) is easy enough to under- 
stand. But even if less are employed in the 
Services, more will be needed to produce the 
equipment and plant the Government intend to 
export to compete with the West in the industrial- 
isation of under-developed countries. The bulk 
of the saving will have to come from the replace- 
ment of men by machines. The Five Year Plan 
therefore envisages very rapid progress | 
mechanisation. i 

According to Mr. Harry Ba‘er, @ member 0 
the Birmingham Trades Coun: | delegation just 
back from a visit to Russiv Soviet workers 
welcome automation in their fo. ries. The cow 
of unemployment is non-e» nt, industria 
production is planned in lon: 1S of s m 
items. Small wonder, the re, that 
L. Hafstad, director of Re fh at en 
Motors, should say: “ Our ce is ~ eg 
clear . . . we can either lea! (hematics an 
science—or Russian.” 
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NUMBER © IN THE SERIES OF METROVICK WELDING ADVERTISEMENTS 


METROVICK for all types 


of electric welding equipment 
Extensive user experience is 
backed by a vast research 


and engineering organisation 
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This pedal operated spot welder Type 
M194 is an inexpensive machine specially 
C designed for general work in the sheet 
metal and light fabrication industries. 
A It has a 20kVA single phase transformer 
\ and a tapping box provides eight heating 
speeds. 
The foot pedal closes the electrodes and applies pressure 
through an adjustable compression spring. Ample welding 
pressure is obtained with the minimum of effort on the part of 
the operator. The welding current is controlled by a trip switch, 
automatically actuated when a predetermined pressure is applied 
to the work and self-adjusting to all thicknesses of material. 
The hard drawn copper arms can be swivelled in their holders 
and are reversible, holding the electrodes at right angles at one 
end and at an angle of 75° at the 
other. A face plate carrying the 








lower arm gives horizontal and 
vertical adjustment. A IOkKVA 
model is also available. Full 





details on request. 


METROPOLITAN -VICKERS 


. ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 
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Member of the A EI group of companies 
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: IN ANY INDUSTRY 


TYPICAL 
INDUSTRIAL 
USES 





FOOD PROCESSING 





MACHINERY, 
TEXTILE MACHINERY 
CHEMICAL PLANT. 


PAINT MAKING 
MACHINERY, 


PRINTING & 
BOXMAKING PLANT, 


eo” caret CONVEYORS, 
ss arene apie? MACHINE TOOLS, 


ss MECHANICAL 
ye STOKER DRIVE, 








RITESPEED 


GEARED 
MOTORS 


AND 


Sree : | REDUCTION 
ie GEARS 


COMPLETE 
THE PICTURE 








Any combination of motor, gear 
ratio and mounting position can be 


ENGINEERING 


MILLING MACHINERY. 
LAUNDRY MACHINES, 





i 5330) II 
; supplied. Units up to 20H.P. are available For details see Pub. No. 5329 = 
j j ; Fill in, or attach letterhead, an 
from stock, larger sizes on quick delivery. post tor your Sa OW | 
Ratios up to 82-1. 





(ENGINEERS) LIMITED. BRADFORD 3. 
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ENGIN! 


the probiem... 












set by British Oxygen Engineering Co. Ltd. 


to replace by a mechanised plant, an existing hand-operated degreasing 

plant employed in removing soluble cutting oil and brass swarf from parts of oxygen 
cylinder control assemblies. The parts to be degreased in existing trays used by the 
customer for conveying them 
through preceding and succeeding 









processes, thereby eliminating two 
stages of manual handling. 


Sen Soy gas 
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the answer... oe 
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given by the I.C.I. 
Metal Degreasing 
Service 
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... a specially designed gas-heated 
I.C.I. trichloroethylene degreasing 
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plant incorporating a novel form of 
lift-type conveyor mechanism that 


addon 












transports the work trays vertically 






> wee 


into and out of the degreasing zone, 





thus ensuring that the plant 
occupies a minimum of valuable 
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floor space. The parts of some 
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3,000 valves—a total load of 18 tons 
—are degreased during an average 
‘4 hour week for the consumption 
of less than 1 gallon of solvent per 
ton of parts cleaned. 






TRICHLOROETHYLENE DEGREASING 


I.C.I. Trichloroethylene Degreasing Process provides the answer to most metal degreasing 
problems that arise in industry. Consult the I.C.I. Metal Degreasing Service for an authoritative 


er to your particular problem — whether it involves the use of trichloroethylene, alkalis, 


mulsion cleaning agents. 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.I 
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DALLOW LAMBERT 


un 


DUST CONTROL EQUIPMENT FOR INDUSTRY 


HEAD OFFICE & WORKS: THURMASTON, LEICESTER, TEL: SYSTON 86931 (7 LINES) 


(AT THE INTERNATIONAL MACHINE TOOL 
EXHIBITION, JUNE 22nd — JULY 6th) 
CRC4 
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Built to Central Electricity Authority Specification T.1 


or to customers’ own requirements. 


5 to I 

















transformers 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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ump Is 
riceless 


Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps . . . gear pumps . . . automatically reversible 
pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 
running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 


Made by MEASUREMENT Ltd. 


119 UNION $tZ8S OLDHAM - LANCS. 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 


Telephone: Oldham MAin 6432 Telegrams: SUPERMETER, Oldham 


A Member of the Parkinson & Cowan Group 














> 








———— 


ae 


—EEE 


———— 








[SUPPLEMENT] May 25, 1956 | NGINEERING 


- TWIFLEX FOR 


SHOCKLESS POWER 
TRANSMISSION 


Capital and running costs 
reduced by these 
famous Automatic Couplings 





Recently installed in the main reduction plant of a new 
Gold Mine in the Orange Free State is this bank of 24-in. 
TWIFLEX Automatic Flexible Couplings. Its installation 
reduced initial capital cost by several thousand pounds by 
enabling squirrel cage motors with direct on line starting to 
be used in place of slip rings. In many African mines, 
under arduous working conditions, the rugged TWIFLEX 
construction has prevented breakdowns which, previously, 
would have resulted in loss of production amounting to many 
hundreds of pounds per hour. 


TWIFLEX couplings can mean similar economies on 
your Plant. 
oem ns , poly TWIFLEX Auotmatic Flexible 
You are invited to write for advice on your transmission Couplings installed in the main 


: reduction plant of a new Gold Mine 
problems. in South Africa. 


Advantages of TWIFLEX ; 


The unique link mechanism, pivoting on MiWR@Ty 
steel encased bonded rubber bushes, transmits the load 
through rubber in compression and, as a result, 

gives complete freedom at starting 

compensates mal-alignment 

dampens torsional vibrations 

absorbs shock 

reduces cyclic irregularities 

provides overload slip protection 

eliminates lubrication 

reduces maintenance costs. 

@ Other products in the TWIFLEX range include clutch pulleys, ratchets, hold-back brakes, free overrun 

© couplings and plain flexible couplings where the advantage of freedom at Starting is not required. @ 
eeeeeeeeeeeee08888 888888 SO OO Ole OZOlORe Oxe © 


IWIFLEX COUPLINGS'LIMITED 


One of the Sheepbridge Engineering Group. 
The Green, Twickenham, Middlesex. Telegrams: TWIFLEX, Twickeahe™ 
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Telephone: POPesgrove 2206/9 
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wiaael:V Lee STOCK BARS 


Meehanite metal is readily available in a wide range of bar forms, solid 
or cored, in tensile strengths reaching to the steel range of 25 tons per 
sq. inch. Meehanite bar contains other properties of both cast iron and 
steel—close grain and homogeneous structure enabling it to take an 
extremely high polish. It is readily machinable and may be heat treated. 
Wear resisting or heat resisting grades can be supplied if required. 
” Meehanite stock bars can be machined into Gears, Rings, Discs, Collars 
and many other components applicable to all branches of industry. 
There is a growing demand for a material which will conform to the 
various stringent specifications, depending on the user’s application. 
Meehanite stock bars meet this demand in a form which offers con- 
venience of stocking and speed of despatch. 

No one type of iron is suitable for every type of service and Meehanite 
stock bars are produced under four general classifications according to 
the purposes for which they are likely to be required. 


An illustration which shows 
the excellent machining 
qualities of Meehanite and the 
uniformity of the metal right 
through to the core. 





Write for a copy of the booklet 





“The Specification of Meehanite Metal” 





HamHIRONTS SEAR. HONE Cast fron Can Do tt-of ws 


outhern Foundries Ltd. Waddon, Croydon Surrey. Winget 


imitea. Rochester. Ashmore, Benson Pease and Co. Stockton- 
“Tees. The Butterley Company Limited. Ripley, Derby. 
ameron and Robertson Limited. Kirkintilloch. Carmichael 
rothers Limited. Nile Street, South Shields. Goulds Foundries 
mited. Cardiff and Newport, Monmouth. John Harper 
‘Teehanite) Limited. Willenhall, Staffordshire. G.M. Hay and 
»mpany Limited. Glasgow. C. A. Parsons and Company Ltd. — 


ae The Dependable Metal 


ATIONAL MEEHANITE METAL COMPANY LTD., MEERION HOUSE, 4 DOWNSIDE, EPSOM, SURREY. TEL: EPSOM 3507/8 
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que coy yet? Tin 


Compressed asbestos jointing is a 
unique material which possesses pro- 
perties peculiar to itself. Some seventy 
years ago Richard Klinger made with 
his own hands the first sheets, which 
he subsequently called “ Klingerit”. 
Since then, the manufacture of com- 
pressed asbestos jointing material has 
developed into a vast and thriving 
industry, and continuous research has 
ensured that the superiority of Rlinger 
products has been constantly main- 
tained. Many customers all over the 
world are continually asking for tech- 
nical information on Klinger jointing 
products and to meet this demand 
there has been published “The Book of 
Klinger Jointings’’, a copy of which will 
be sent on request and free of charge. 





























“KLINGER-ACIDIT” Acid-resist- 


ing compressed asbestos jointing. 


**KLINGERIT-1000"’ Wire- 
reinforced compressed asbestos 


"GR © A materealy print jointing for every purpose. 


compressed asbestos jointing for 
general engineering practice. 











“KLINGERIT” Universal com- 
pressed asbe inting for ever 
purpese, , . “KLINGER-OILIT” Compressed 


asbestos jointing for use with oils, 
solvents and refrigerants. 
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ot salves, Sosa pasted exe shar eat eteaenes Week netmaoeee aeaeeh eee ol a 

>ber and plastic products, and compressed asbestos sheet jointing for every purpose 

3 

TL CH ARP EBULVA GER Lisiter 
LiRGERI YT WORES = £189 CUP - KENT « ERGULARSO 
ables: Klingerit Telephone: Foots Cray 7777 

AGENTS THROUGHOUT THE WORLD penne 
NUFACTUR ‘ PISTON VALVES; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; 
ALS IN nLineee Svetment rt RIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
G 13/s6/si 
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Maximum allowable wheel loads decide consi: uctiy 
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WELDED BOX OR WELDED 1 JBE 


EN 


Modern industry demands a high standard of quality 
and dependability in cranes. Carruthers cranes 
embody the most modern features of crane practice 
and are designed with liberal factors of safety and 
wear to meet particular site and service conditions. 





Where the wheel loading of an overhead 
crane is not important Carruthers 
welded box plate girders, with modern 
welding technique, are designed to 
give a structure, compact, accessible, 
rigid and strong, with smooth surfaces 
easily and quickly painted. 
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Where the wheel loading is an important 
factor, Carruthers welded steel tube 
construction is recommended because 
" _ its lightness and strength greatly 

', Yeduce maximum wheel loadings. 
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J. H. CARRUTHERS & CO., LTD., GLASGO 582 
LONDON OFFICE : ABFORD HOUSE, WILTON ROAD, VICTOR wa 
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Power for Paper Mills... 





i 


Recently Completed Contracts Include: 


%* Wiggins Teape & Co. (1919) Ltd., Devon Valley Mills. 
% Caldwell Paper Mill Co. Ltd. 


Boilermakers for 80 years, we have supplied a wide range of 
% Henry Bruce & Sons Ltd. 





industries with special boiler equipment to suit individual require- % Thames Board Mills Ltd., Warrington. 


% Thos. Owen & Co. Ltd., Cardiff. (Reconstruction) 
ments, in this country and abroad. 


‘ Current Contracts Include: 
We shall be pleased to give advice and assistance on your power 
% Thames Board Mills Ltd. 


problem — whether for new plant or modification to existing units. % Wiggins Teape & Co. (1919) Ltd., Buckland Mills, Dover. 
% Carrongrove Paper Co. Ltd. 











GU); POWER FOR PAPER MAKING AND 
EVERY TYPE OF INDUSTRIAL PLANT 





AIEEE!) / Ee 


CLARKE CHAPMAN & CO. LTD., VICTORIA WORKS, GATESHEAD, 8, CO. DURHAM 
elephone: Gateshead 7227! (10 lines) Telegrams: “Cyclops”, Gateshead 


Tel London Office: Dunster House, Mark Lane, E.C. 3. 
Clephone: Neing Lane 8345-6-7 Telegrams: “‘Cyclops”, Easphone, London 
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Industrial Energy Distribution — through 





Three examples of Aeroflex Unit type switch. 
boards, each an efficient factor in the distribution 
of energy in a large industrial organisation, 


—, 








Change-over switchboard arranged 
so that any of the four outgoing 
circuits can be switched to either 

side of the busbars. Supplied through 
the British Thomson-Houston Co. 
Ltd. (London), to the British Sugar 
Corporation at Peterborough. 


UNIT TYPE SWITCHBOARDS 


Switchboard supplied through B. French Ltd. 
and installed at the Carrickfergus, 
Co. Antrim plant of Courtaulds Ltd. 





Unit type switchboard supplied to 
Ericsson Telephones Limited, 
Beeston, Nottinghamshire. 











% Descriptive literature available on request. 


PARMITER HOPE & SUGDEN LIMITED ‘ MANCHESTER 12 


London: 34 Victoria Street, S.W.1. Glasgow: 5, Somerset Place, C.3. Birmingham; 39/41 Carrs Lane, 4 
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Wagon lipplers ty 
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in our range of wagon tipplers we continue to offer an unrivalled choice of machines to suit the varying needs of industry. 
Many years of experience in producing wagon Tipplers lie behind such new designs as are outlined in figures 2697, 2705 and 2711 
bove. We should welcome the opportunity to submit up-to-date particulars of suitable machines to meet customers’ particular 


conditions. All machines comply with the Railway Clearing House requirements. 


2016 Geared ram type end door discharge tipper. 2705 Rope ring type side discharge tippler. 
2697 Rope ram type side discharge tippler. 2711 Geared ring type side discharge tippler. 


HENRY LEES &.Co.Lrp.ENGINEERS & CONTRACTORS. MOTHERWELL, SCOTLAND 


& PHONE:MOTHERWELL I8/18-9 GRAMS ROLTIP MOTHERWELL 
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BEANSTALK 


In fact the demand is growing so fast we’re just com- 
pleting large extensions to our Peterborough factory And 
to make sure our customers get the service we think they 
deserve, there are Perkins Sales and Service facilities in 
most countries of the world If you have a power problem, 
we'll be glad to help you. 


JACK AND THE 


Like the beanstalk in the fairy tale, the demand for Perkins diesel engines 
grows—and grows—and keeps on growing! Whatever the application, 
youll find Perkins diesel engines are cheaper to maintain and cheaper to 
run, last longer and start more easily. Their reliability is a by-word. 
One hundred and seventy manufacturers now fit Perkins diesel engines 
a Standard equipment and they’re at work on 423 different applications. 











...FOR AGRICULTURAL, VEHICLE, 
ee 
MARINE AND INDUSTRIAL APPLICATIONS 





F. PERKINS LTD., PETERBOROUGH. PHONE: PETERBOROUGH 534) 
78G 
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4 the Hand Tachometer |......... 


is shown here at | 
a G.E.C. factory, Uy 
measuring rotational 
speed during the nor- 
mal testing of a 10 
kW, 125 volt exciter. 


The SMITHS Hand Tachometer is used by such a wide variety 


of industries and trades and for so many different purposes, that 





to mention a few applications is but scratching the surface. Its 


users range from major industries to small workshops and In this instance, the English Sted 


Corporation Ltd. are using a Hand 
Tachometer to indicate the surface 


include manufacturers of hair nets, toffee, umbrellas, slippers 
and quite likely, candlestickmakers. speed of a test bar during a turning 


tool investigation. 


Briefly, Smiths Hand Tachometers provide a ready 


and accurate check on rotational and surface speeds. 


This picture shows a 
Hand Tachometer in 
use by ‘English 
Electric’ for rating 
superchargers. 


Their use is a safeguard against excessive wear of 


nlant and uneconomical operation. 
I 








Using the Hand Tachometer 


The instrument is always ready for immediate 
use. It can be slipped into an overall pocket and 
carried as easily as a slide-rule. Simply push the 
' appropriate attachment on to spindle and apply the 
instrument to the belt or shaft. The required range on 
each Tachometer is selected by turning the knurled 
knob and the dial gives the correct reading in r.p.m. 
or f.p.m. Under conditions of bad lighting or over- 
hang, the pointer can be locked by depressing a 
button. The reading can then be observed away 
from the take-off point. 

* EACH SET COMPRISES Hand Tach- 
ometer, male rubber centre, female rub- 
ber centre, three-inch extension piece, 
disc for surface and cutting speeds 
(for reading in either feet or metres ) 


This versatile instrument 
is also used for 


retiming diesels * press work * checking 
cutting speeds (especially during piece- 
working) * belt speeds + time and motion 
study ¢ and for a thousand other purposes. 


* Accuracy }°%, of the measured reading 


* For either direction of rotation 
* Will accept 100°, overload 





MODEL A.T.H. 6. 
Range 0—10,000 r.p.m. 


MODEL A.T.H.7. 


7 r > i al Range 0—20,000 r.p.m. 
; MODEL 
A.T.H. 4. 
iN 


| Range MODEL A.T.H. 10. 
es SMITHS INDUSTRIAL INSTRUMENTS LTD. 


0—50,000 r.p.m. Range 0—5,000 r.p.m. 
Chronos Works, North Circular Road, London, N.W.2. Telephone: GL Adstone 1136 
Vorthern Sales Office: York House, 12 York Street, Manchester. 
7 Phe Industrial Instrument Division of S. Smith & Sons (England) Ltd. 





Send now for leaflet 
No. FY.596 giving full details of the 4 models 
available covering 0-50,000 r.p.m. 
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Photograph by courtesy of the South of Scotland Electricity Board 


System 
reinforcement 
in Ayrshire 


Reyrolle 33-kV small - oil - 
volume circuit - breakers 


now in commission at 


Coylton 132/33 -kV sub - station 


Reyrolie 


A. REYROLLE & COMPANY LIMITED HEBBURN, COUNTY DURHAM, ENGLAND 
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Morrcefler 


THE WORLD’S FINEST 


i FLEXIBLE 
: SHAFT 


EQUIPMENT 























Manufactured by 


B.O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY. 


Tel.: Coventry 508! Grams: ‘Morisflex’ Coventry. 
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Move more at 


lower cost 
oe with 


BEAUMONT 


Drag Scrapers 








Please write for full details. 


NTERPRISING ENGINEERING BY 


Hundreds of tons of coal per hour can be handled 
by the Beaumont Drag Scraper system. This 
system is suitable for almost any shape or size of 


TERNATIONAL CO 10N PRODUCTS LTD stocking area. Initial outlay and running costs 


are low and only one operator is required. 


NDON OFFICE: NINETEEN WOBURN PLACE, W.C.|1 
Telephone : TERminus 2833 


RKS: DERBY, ENGLAND; PORT ELIZABETH, SOUTH AFRICA ; SYDNEY, AUSTRALIA BD mw.sse 
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JOHN THOMPSON (DUDLEY) LTD - DUDLEY « WORCS 
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job for... 


ANDRE unicu oury 


EXPANSION PIECES 


The installation of Andre rubber expansion pieces in main 
circulating pipes completely eliminates stresses and strains 

set up by linear expansion and contraction due to temperature 
changes. In addition they absorb destructive vibration, reduce 
the transmission of noise, compensate for misalignment and 
protect against damage from shock. 

Andre expansion pieces are designed to accommodate working 
pressures up to 100 p.s.i. depending on size. They are also 
suitable for conditions of complete vacuum. 

They are available in a range of sizes from 2-60 ins. diameter 
for use with British and American standard pipework. Flexible 


faring pieces and fireguards are also available. 


Andre Rubber Expansion Pieces are suitable for: 

@ Sea water. @ Some organic acids. 
@ Mineral and vegetable oil. @ Many other chemicals. 
@ Weak mineral acids. @ Hot air. 
* * 


Caustic and other alkali Corrosive gases at tempera- 
solutions. tures between 35°C-100°C. 





ANDRE RUBBER 
COMPANY LIMITED 
(A SILENTBLOC COMPANY), 
KINGSTON-BY-PASS, 
SURBITON, SURREY 


Telephone: Elmbridge 6580/3. 
Telegrams: Andre, Surbiton 
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TRANSFER PU 


MODEL 7216A—Air-Operated “* Gusher ” Pump. 
High speed, fully controlled delivery of any 

fluid or semi-solid material direct from original 
drum. Handles pressure gun grease, oil, shellac, 


cutting oils, alcohol, etc. Delivers 12 gallons of 


SAE 10 oil in just 60 seconds! Light weight—only 


154 lbs.—makes it easy to change from one 


drum to another. Fits 2in. B.S.P. bung. 


Manufactured by UNI-GUN LUBRICATING EQUIPMENT LTD. LONDON, S.W.20 


DHB/?188 





Fine figure of a valve 


AIR EQUIPMENT BY 


MAXAM DEPT. THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD. 4, BROAD STREET PLACE, LONDON, €E.C.2. WORKS: CARN BREA, REDRUT 
Branches and subsidiaries 

Square, Montreal, Canada: Climax Rock Drill & Equipment Co. (Aust.) Pty. Ltd., 547, Burwood Road, Hawthorn, E.2., (P.O. Box 39, Hawthorn), Melbourne 

and Engineering Works Ltd., Sauer Street Extension, P,O. Box 4256, Johannesburg, S. Africa: Climax Rock Drills (India) Ltd., Candy House, 22, Merewether Road, Bombay, !, Inc 


Climax Engineering (Cancda) Ltd., 359, Youville 
Rock Drill 
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Here's the inside story on 
ALEMITE 
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Telephones : Malden 2266 


This is a Maxam hand-operated air 
valve —compact, well-designed and precision- 
made at the famous Climax works. With 
150 other valves (cam-or solenoid-operated, 
3-way, 4-way etc.), and other Maxam 
equipment, it is helping to keep production up 
and costs down all over the world (and 
for more than 3,000 customers, and many more 
factories, to date in Britain alone). 


Maxam can help you too—may ou! ‘echnical 


staff discuss your problems ? 





REPRESENTATIVES AND AGENTS THROUGHO 





Edgar Allene Co.Limited | iii tame 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 
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The photograph shows one of the two 355ft. Edgar Allen rotary kilns recently supplied, with much other equipment, to the United 


Sulphuric Acid Plant at Widnes. The kilns, fired by pulverised coal, produce a clinker composed of alumino-ferrate and silicates 
of calcium. The kiln gases, after being cooled and cleaned, are converted into sulphuric acid. 
This is but one of the Edgar Allen contributions to the world’s chemical processing. Write for literature. We manufacture 


rotary kilns, industrial drying plant, tube mills, ball mills, crushers, pulverisers, cement and lime-making plant, etc. 


ED 29/Eg 


Please send details of Edgar Allen Rotary Kilns to: 
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‘ For this Booklet post the coupon to-day ! POE EE EE AR AER TSN Es AEE 
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| W.H.A. ROBERTSON & CO. LTD., BEDFORD, ENGLAND 


4 | BUILDING OF SENDZIMIR COLD 


——————_——— 





REDUCTION MILLS @ PLANETARY HOT MILLS 
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07 OTS A LIFTING JOB 
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CAN HANDLE IT / 


JOHN SMITH (KEIGHLEY) LTD. 


P.O. BOX 21, THE CRANE WORKS, KEIGHLEY YORKS. 


Telephone: Keighley 2283 (4 lines) Telegrams: Cranes, Keighley. 
London Office : Buckingham House, 19/21, Palace Street (off Victoria Street), London, 
$.W.1. Telephone : Tate Gallery 0377/8. 

Southern Couvaties Office : Brettenham House, Lancaster Place, Strand, London, W.C.2. 
Telephone : Temple Sir 1515, 


ww» >>> a> > >>> > —ali> i> >>> > > > 
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Three 1,000 kW. ‘ English Electric’ 
type 16SV diesel-alternator sets. 
Photo by courtesy of 

Leyland Motors Limited. 











| VOKES FILTERS GIVE MAXIMUM PROTECTION 


Vokes Filters for air intake, lubricating oil and _ .to proven design features .. . and to the determina*ion 


fuel, are the automatic choice of leading manu- that filtration efficiency must never be sacrificed 


facturers of engines, ranging from small vehicle for any short term consideration. 


types to large stationary installations. The con- ‘i 

7 Pioneers of 
fidence which these manufacturers place in Vokes Scientific 
Filters, has been built up by a strict adherence Filtration 


> 


VOKES LIMITED, GUILDFORD, SURREY. London Office: 123 Victoria Street, Westminster. 5.W-1. 


‘4 : VOKES (CANADA) LTD.. TORONTO. VOKES AUSTRALIA PTY. LTD., SYDNEY. REPRESENTED THROUGHOUT TH! — 
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Fortiweld is a new high tensile,{ weldable, low-alloy 





steel requiring no hardening!and tempering. This 
steel] can be supplied in all the usual forms capable of 
giving 40 tons per square inch tensile strength and 30 
tons per square inch yield strength in the 
condition, in sizes up to §° ruling section. 


¢ 


‘as welded ”’ 


Its excellent strength at high temperatures has now led 
to its approval in practice for vital structural parts of the 


newest jet aircraft engines. 


Full technical details available on request. 
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SAMUEL FOX & COMPANY LIMITED 


S 





Associated with The United Steel Companies Limited 


’CKSBRIDGE WORKS 


Nr. SHEFFIELD 


ENGLAND 







THE UNITED 


COMPANIES Lt? 
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Plant Variety 


The variety of plant life to be found on 
a site is matched by the variety of © | 
plant of a different kind which Thos. W. Ward Lid. 
supply to the site contractor. From spades to cranes, 
axes to tractors, every conceivable item of equipment is on tap from 
Wards’ plant department. Depots strategically placed up and down the country 
provide a service which is second to none in speed and efficiency. 

In the plant hire section, a highly experienced maintenance team keeps 
the fleet— which is the most comprehensive and up-to-date in the 
country —in the peak of condition at all times. Small wonder that 
sO many contractors turn to Wards for their complete plant requirements. 

The supplying of contractors’ plant is just one activity of the Ward Group 


of Companies whose scope is as broad as industry itself. 


SERVING INDUSTRY AROUND THE WORLD THOS. ” WAR © L TD 
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Back stop to prevent 
reversal of direction. 





SIMPLE TO INSTALL 


Cuts out foundations, baseplate, couplings and 
difficulties of accurate alignment. 


LIGHT IN WEIGHT 


Soundly constructed, but light in weight, obviating 
excessive load on the driven shaft and bearings. 


READILY AVAILABLE 
OF HULL In stock at all the 18 Fenner Branches. 


THE LARGEST MANUFACTURERS OF V-BELT DRIVES IN THE COMMONWEALTH 


hi 
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Specialists in 


Rust Preventive 


Oils & Coatings 


based on Lanolin 
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Organie Finishes Division 


Groda 


Goole 
London 
New Y ork 
Milan 
Manchester 
Bradford 





Croda House, Snaith, Goole, Yorks. Tel : Snaith 277 














JOSHUA HEAP & CO. LTD. 


HEAP’S . SCREWING MACHINES 
a with TANGENTIAL DIES * 


The illustration shows our 24 in. Double 
Head Bolt Screwing and Nut Tapping 
Machine which will cut either right or 
left hand threads (or both at the same 
time). It is fitted with our patent 
Tangential Die Heads, which open 
automatically when any predetermined 
length has been screwed, and with two 
Leading Screws extending the full 
length of the bed, which ensure absolute 
accuracy of pitch. 16 in. can be screwed 


at one setting. 


CATALOQUE FREE ON REQUEST 


ASHTON-UNDER-LYNE 
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LANDMARKS IN STEEL || 
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LEEDS UNIVERSITY 


founded in 1904, was considerably extended 
by the opening in 1951 of the Parkinson 
Building, shown in our _ illustration, with 


Steelwork by— 
EDWARD 


W O O Photograph by courtesy of The University Photographer, Leeds 
& CO LTD Registered Office and Works: MANCHESTER 17 


Telephone: TRAFFORD PARK 2341 (10 lines) 





London Office: 68 Victoria Street, S.W.1. Telephone: ViCtoria 1331/2. Technical Offices: Birmingham & Nottingham 
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STEEL 


presents...... 
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SCREW THREAD INSERTS 


ke REGD. TRADE MARK 


No fractional gains either; substantially faster and surer assembly 
is a certainty and here’s why:— 


Fit Heli-Coil! and reduce number of fastenings required. Use 
set bolts (which can now be shorter) instead of double threaded 
studs and eliminate “ worrying " cover plates, etc., into position. 


; , Fit Heli-Coil! and reduce torque loading for same duty. Reduce 
the wall boss size—no counterbore needed. Use lighter materials 
and improve thread strength. Fit Heli-Coil! and have all the 
advantages of a polished, rolled, internal thread. 


Please write for full information. 


if anmstnonc rarenrsco,ire. = Pe oe a 


GROUP 
| SPRINGFIELD ROAD - HAYES - MIDDLESEX 


i - TELEPHONE : HAYES 27% 
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SHOT BLAST PLANTS 


with 


SHOT THROWING WHEELS 


or 


AIR NOZZLES 


Over 50 years experience embodied in 
design and manufacture 


ST. GEORGES ENGINEERS LTD., ORDSALL LANE, MANCHESTER § 


Telephone TRAfford Park 1207 (4 lines). Telegrams : ‘* Georgic ’’ Manchester 5 


LSZTESESE BEDE REDESE SE BEBE SE DE BESE ESE SEDC DEDEDE DEDEDE NE DE SE DEDEDE SE DEDEDE SE DEDEDE SESE DED 


SME NE NED 
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AUTOMATIC 


Diesinking with Hayes 


“TRACEMASTER” 


Copy Milling Machine 





The photograph illustrates an actual and typical diesinking 
operation on drop forging blocks showing machining of a gas 
turbine blade die under FULLY AUTOMATIC control. 


Our specialised knowledge and experience in the wide field 
of copy control technique is at your disposal. 


Block size 8 in. by 6 in. by 6in. 
in Firth-Brown Steel. 





HAYES ENGINEERS (LEEDS) LTD., GELDERD ROAD, LEEDS 12 ~- Tel: 30941 - = Grams: Toolmaker, Leeds 12 
Sole Selling Agents for London, Paris, Karachi, Calcutta— Associated BRITISH MACHINE TOOL Makers Ltd., 17 Grosvenor Gardens, London, S.W.! 
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SPENCER - BONECOURT - CLARKSON LTD. 


14/1S Fetter Lane, London, E.C.4 Telephone: Fleet Street 0481 and 6/81 











FARRAR 
























“FARRATUBE” 





























CROSS-TUBE VERTICAL 
VERTICAL MULTI-TUBULAR 
BOILER OTHER TYPES OF BOILERS MADE INCLUDE:- BOILER 


CORNISH - LOCO. EXTERNALLY FIRED MULTI- TUBULAR 


RAI AND WASTE HEAT A 
S RAR 


















British Patent 


This simply designed, robust boiler Ne. Sone 


is made in several sizes ranging 


Tv het ea HORIZONTAL 


Evaporative Capacity 
from 850 Ib. to 3500 Ib. 
water per hour. 

EVAPORATIVE CAPACITY British Patent No. 642266. 


“FARRATUBE” BOILER 9 *atachasete™ 








THE FARRAR BOILERWORKS LTD. NEWARK (Notts) ENGLAND 


TELEGRAMS: FARRAR NEWARK 1143 — & 38OR 2S eS TELEPHONES: NEWARK 1143-4-5 


STEAM BLOC 


Fully automatic 
packaged boiler 


British-made by the Babcock & Wilcox 

Organisation, the ‘Steambloc’ is backed by a 
century’s experience in shell boiler manufacture 
and operation, ensuring the highest standards 
of design and censtruction and the use of the 


best materials and auxiliary equipment. 


‘ 


Every ‘Steambloc’ unit is fully tested 


under working conditions before dispatch. 


The First and Finest Choice in Packaged Boiler Plant 


Send for Publication 1628 
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 STILLITE 
: ‘. atRINGSEND 


POWER STATION 


Photograph by kind permission 
of the Electricity Supply Board, 
Dublin, and Messrs. Babcock 
and Wilcox Ltd 


THERBLOC mineral fibre insulating slab is rapidly replacing conventional 
backings to refractory materials in a wide variety of industries. The 
photograph shows STILLITE THERBLOC applied in two staggered 
layers to the outer surface of the castable refractory and held by pins 
secured to the tubes. 


THERBLOC is one of the STILLITE range of mineral fibre insulants, 
and has these advantages :— 


% The optimum density of THERBLOC ensures maximum 
thermal efficiency. 


* The resilient texture of THERBLOC minimises the result of 
expansion stresses, and enables butt joints to be made imper- 
ceptible and heat-tight. 


% The THERBLOC is easily worked, thus eliminating the 


necessity for special shapes and ensuring a high standard of 
finish. 


THERBLOC affords fire protection and acts as an acoustic 
leaf. 


The j — 
he joint sub-contractors for the application of THERBLOC at the Ringsend Power Station 


were Peter O'Connor (Insulating) Ltd., and M.A. Boylan Ltd., of Dublin. 


me 





ee C is one the STILLITE range of mineral fibre insulating materials 
Or ali i 


ST ncustrial purposes up to 1500°F. 
ILLITE PRODUCTS LTD. IS WHITEHALL, LONDON, S.W.1I. 
Telephone : WHitehall 0922 
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Specially designed for farming needs 


@ HIGH PRESSURE WASHING 
@ WATER SUPPLIES 
@ SPRAYING 
@ DEWATERING 
@ FIRE FIGHTING 


London area distributors for service and spares 


RICHARD GROSVENOR & CO. LTD., 
54 VICTORIA ROAD, SURBITON, SURREY 
Telephone: Elmbridge 6755 


Units available for most Standard Tractors 
Write for full particulars 








GILBERT 


KENDAL Telephone Kendal 28 ENGLAND 
Londes Office CRAVEN HOUSE KINGSWAY LONDON WC7 Telephone HOLBORN 3251/2 


GILKES & GORDON LTD 
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SOLVENT 
EXTRACTION 
PLANT 






a | : 
OILREFINING © \@ ey, 
Ss 
PLANT ! 





ROSE, DOWNS & THOMPSON LTD 


OLD FOUNDRY HULL ENGLAND 


MEMBER OF THE POWER-GAS GROUP 




















The 4-ton Jumbo Crane lifting The Jumbo Junior lifting a Mar 

a skip of ashes in the 25 cwt. railway truck chassis weighing Jumbo Mauston 
position at Fulham Power Station. approximately 30 cwt. at depositing a load from the grab 
Headroom is only 11ft. 2in., so Associated Portland Cement into a truck for Messrs. 

the jib extension, and not the Manufacturers, Greenhithe. J. Taylor & Sons Ltd., Slough. 
main jib, is being used with , 

unimpaired efficiency. Taylor Jumbo is a handy and versatile mobile hydraulic load-handler. Lifting, carrying, 


loading, dumping, shunting, towing and other jobs are carried out easily, speedily, and 
economically. Write to us for full details of the exclusive features that make Taylor Jumbo 
hydraulically operated cranes your best investment ever. Send to-day for catalogue ENG. 


TAYLORS OF SALFORD 


mobile cranes to you! ... from two to six tons. 


F. TAYLOR & SONS (MANCHESTER) LTD., 142, BOLTON ROAD, SALFORD 6, LANCASHIRE 
Phone: Pendleton 1341/2/3 Grams: Components, Manchester 
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GOODALL, CLAYTON & Co. Ltp. 
LEEDS, io. 








ELEVATING & CONVEYING MACHINERY, 
COLLIERY SCREENING PLANTS, 
PIT HEAD GEARS, HEAPSTEADS, 

PICKING BELTS, ROOFS, BUNKERS, 


STEEL STRUCTURAL WORK. 


Phone: Leeds 75484. ‘Grams: Vertical Leeds.” 








STEEL 
KEY TO INDUSTRY 


A Tudor chest key, typical of the 16th Century and made during the reign 
of Henry VIII (1510-1547). The key shows a marked improvement in design 
and finish over those made during the reign of his predecessor. 
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The development of steel made possible the 
growth of civilisation itself. For steel is the 
key to the good things of life as well as to 
the necessities ; as essential to the maker of 
the precision watch as to the bridge-builder. 
Hallamshire high-grade Alloy and Carbon 
steels serve a multitude of industries in 
many ways. 





Manufacturers of 


ALLOY & SPECIAL CARBON STEELS - BARS - SHEETS - PLATES - WIRE RODS 


HALLAMSHIRE STEEL & FILE CO. LTD., SHEFFIELD 3, ENGLAND 


Telephone : Sheffield 24304 (7 lines) Telegrams: Hallamsteel, Shefficid 
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Teddington Shaft Seals are idea} 

for shafts running at speed. 

For example, a 34” dia. shaft running 
at 2,000 r.p.m. in temperatures 

up to 300°F. is quite normal. 

As peripheral speed of the 

rubbing surfaces is the deciding factor, 
they can be fitted to larger shafts 
running at lower speeds, 


or to smaller ones at higher speeds. 





They will retain most liquids or vapours 

Wad e at pressures from 30-in. vacuum to 
eddington 250 Ibs. per sq. in., and are 

4 e L L ow S$ unaffected by continuous or intermittent 

REGO. TRADE MARK S$ et A FT § FA LS running, or reversing. 


THE BRITISH THERMOSTAT CO., LTD., SUNBURY-ON-THAMES, MIDDLESEX Telephone : Sunbury-on-Thames 456 


Telegrams & Cables: Thermostat, Sunbury-on-Thames, Telex. 
Telex: 2-2742 Teddcontsnbry 


YOU CAN PUSH 
PULL 
OR 


LIFT with COMPRESSED AIR 








It is the safest and one of the most economical methods of applying 
power. 





Single or multiple cylinders can be provided for 
pulling or pushing any loads within their capacity. 
They can be controlled automatically or by 

hand with great precision, and are particularly 
suitable where dangerous materials or molten 
metals are being handled. 

















Write for details : 


UNITED STATES METALLIC PACKING co to 
Soho Works, Bradford 8, Yorkshire. ’Phone: 41284-41285. ’Grams: “ Metallic” 


Branch Offices: London . Liverpool . Glasgow . Bolton . Cardiff . Southampton . Hull . Swansea . 2nd Bristol. 
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pISSOLVES, THE 
RUST PROBLEM 


The Skilled Engineer can best appreciate the 
scientific value of ‘** LUSOL”’ in dealing with Rust, 
Corrosion and Unequal Expansion. ‘ LUSOL” 
attains a higher degree of penetration, with 100% 
saturation, in less time than any known Rust 


MODERN Solvent. Its action can be tested and verified by 

comparing the “ rapidity of spread” of one drop 

SCIENTIFIC of “LUSOL” with that of ordinary solvents. 
PENETRATING 


Used by leading engineers throughout the 
world. Obtainable in all popular size con- 
tainers from your usual supplier. 


GENUINE = ; Insist on ““LUSOL”. 
la Enquiries to the manufacturers. .. 
€G § G Neg THE GREAT EASTERN OIL CO. LTD. 
Srv ST SOLVENT 372 SCOTLAND STREET, GLASGOW, C.5. Tel. SOUth 2207/8 


Wellman 22z Forging Furnace Handiiee 


Manipulators Chargers 
Specially designed for their pp 


Operate in restricted areas. 





hae 


14,to5 & 
eee, | : 
CAPACITY i 








B tue WELLMAN SMITH OWEN ENGINEERING CORPN. LTD. 
Be PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, SOUTH STAFFS 
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2, 3, 5, 6 AND 10 TONS AT 86 FEET AND 65 FEET RADI. 


























STOTHERT € PITT LIMITED 


°° BATH - ENGLAND 





ENGINEERS 

















IN WELDED STRUCTURES 


This new all-welded aluminium portal frame 
structure was erected for Ferodo Limited at 
Chapel-en-le-Frith. It is a second storey to an 


existing building, which had not been designed 
It was therefore 


to take such an extension. 
essential for dead loads to be kept to a minimum, 
and aluminium was the obvious choice. 

The advance in welding technique of aluminium 
alloys extends widely the opportunities for using 
aluminium in this type of structure, where clean 

lines, increased headroom and economy of metal 


are required. 


HEAD WRIGHTSON ALUMINIUM LTD. 
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HARLAND 
BOILER FEED PUMPS 


A feed pump of the Compensated Type 
for handling 238-5 tons of feed-water 
per hour at a pressure of<!742 !bs/in 
The pump runs at 2895 rpm 

(with fluid coupling in. circuit) 


THE HARLAND ENGINEERING CO. LTD. 
ALLOA SCOTLAND 
LONDON OFFICE: HARLAND HOUSE, 20 PARK ST., W.1. TEL. GRO 122! 


BRANCHES IN BRISTOL, GLASGOW, LEEDS. TIMPERLEY (CHESHIRE) 
NEWCASTLE, NOTTINGHAM, WOLVERHAMPTON AND OVERSEAS 








BOLTS 


Our range of Bright and High Tensile Steel Bolts, Nuts, 
Sets, Studs, etc., and Bright Drawn Steel Bars has now 
been extended. Increased production capacity has 
enabled us to supply our precision products also in heat 
treated carbon and alloy Steels. 
The range of sizes has also been 
enlarged and all these products are 
now available in a range of sizes 
from tin. dia. to 3in. in dia. 
Larger sizes can be produced if required. 

All types of specialities in Mild, Medium Carbon and 
Alloy Steels are also produced in the range of sizes quoted 
above. 





Catalogue and full technical information on request. 


W. MARTIN WINN LTD. 


DARLASTON SOUTH STAFFORDSHIRE 


Telephone : James Bridge 2072 (5 lines) Telegrams: Accuracy, Darlaston 
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SPECIFY “SREAVELL” 


ie. 4 FOR EFFICIENCY AND RELIABILITY 


7 cae: | RECIPROCATING COMPRESSORS 
| ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


1 To 10,000 
LBS. PER SQ. INCH 
FOR 


AIR, HYDROGEN, 


% OXYGEN, NITROGEN 
AND OTHER 
GASES 


REAVELL & CO. LTD 


IP SWICH ENGLAND 
Telegrams: Reavell, Ipswich. Telephone Nos. 2124-54 

























YARROW 


BOILERS 


F. R Yarrow pulverised fuel fired boilers 
are being installed at this 120 MW Station. 
I'wo are already in service and the second pair 
will be commissioned in 1957. Each boiler has a 
continuous maximum rating of 300,000 lb. of 
steam per hour at a pressure of 625 lb. per square 
inch and a final steam temperature of 865°F. 
Yarrow & Co. have been designing and 
building Water Tube Boilers for almost seventy 
years. They are fully equipped to supply complete 
steam-generating plant in a range of designs to 


suit any operating conditions 


YARROW 


AND COMPANY LIMITED -SCOTSTOUN - GLASGOW 





BOLD ‘A’ POWER STATION 
C.E.A., North West, Merseyside @ 
North Wales Division. 








Consulting Engineers: 
MERZ & McLELLAN 









=i 

















May 25, 1956 JPPLEME 
ENGINEERING ay [SUPPLEMENT] = 


This grease has 
NO MELTING POINT! 


place your 


PROBLEMS ; 


SS 
SS 
S 
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BENTONE GREASE 
MOLYBDENUM DISULPHIDE 


=== Kocol MOLYTONE GREASE 





Rocol Limited announce an entirely new development 
in grease lubrication, combining the following 


important lubrication features : 


* NO MELTING POINT duc to its Bentone Grease base. 


* TEMPERATURE RANGE -40°F to +-420°F 








| %® WATER REPELLANT to an exceptional degree. 
* EXCELLENT METAL-WETTING PROPERTIES 


* MAINTAINS CONSISTENCY over the full temperature 


range and under all working 
conditions. 


— ALL THE ADVANTAGES 


OF MOLYBDENUM DISULPHIDE 


LUBRICATION 





Plowright specialise in modern moving methods 
designed toYeliminate unnecessary manual effort, 
simplify essential tasks and give a higher and more 
efficient’ production with a limited labour force- 
Our advice is backed by}years of experience. It will 
pay to discuss}YOUR problem with us. 


BROTHERS -: LIMITED 


ENGINEERS - CHESTERFIELD 


TELEPHONE TELEGRAMS ROCOL LTD., IBEX HOUSE, MINORIES, LONDON, E.C.3. TEL: ROYAL 4372 
3266 ‘PLOWRIGHT’ Or ROCOL HOUSE, SWILLINGTON, Nr. LEEDS. TEL.: GARFORTH 2261/2 


tion to: 




















MB.1, giving full details and 
prices will be sent on applica- 


PLOWRIGHT | | ~ 
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Vacuum services — just one more duty 


for the versatile SAUNDERS Valve. 


Messrs. Davey, Paxman & Co., and a degree of vacuum varying 


Ltd., by whose courtesy we illus- from 4°-5” up to 26” Hg. is 
trate their 10,sq. ft. Pilot Filter normal on this machine. Under 
equipped with Saunders Diaph- all these conditions Saunders 









ragm Valves write:—‘..A wide Valves have been found entirely 
range of materials is handled satisfactory and we have accord- 
including acid ingly used them 
slurries, alkaline on a large 
solutions and number of our 


neutral materials full scale plants.” 


SAL NDERS 


VALVE Ls 
====_—s—~Diiaphragm Valve Division 


NEWPORT, MONMOUTHSHIRE 


LIMIEED 





Have you a nose 
for news .-- 


about CLEAN, FRESH AIR? 


Did you know, for example, that in 
using intermingling hairs to 

clean the air Heather Filters adopt 
the same principle that Nature 
has developed in the human 
nose ? What’s more, Heather 
Multi-Brush Air Filters are 
just as efficient at the job and 
just as easy to maintain as the average healthy 
proboscis. Heather filters never catch a cold— 


in other words, no messy fluids nced be used in their | 






operation—and of course they’re built 
to last a lifetime. We’d like to insert our 
proboscis (or in the vernacular, poke our 


nose) into your air-filtration problems 


LEDS TED SIGS LPS SS LIOTRED 


a8 ST. JAMES’S PLACE, LONDON, S.W.1. 


HYDE PARK 7588 | 


“~ eee 
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the widest range 


: in the world 


—— 
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Type K.5 Duct and Immersion Thermostat. 
Heavy capacity 15 amp mercury tube switch. 
Ranges cover —50 to 380°F. 


Teddington Industrial Equipment Limited manufacture 


thousands of thermostats of all types and have over 25 years 


knowledge about their application. Our experience is freely 
available. 


Write to the address below or to your nearest area office: 


TEDDINGTON 


INDUSTRIAL EQUIPMENT LIMITED 


SUNBURY-ON-THAMES, MIDDLESEX - Tel: Sunbury-on-Thames 456 


BRANCH OFFICES: 
107 Dale End, Birmingham 4. Tel: Central 4971/2. 418 Canal Street, Nottingham. 
Tel: Nottingham 47042. 31 Quay Street, Manchester Tel: Blackfriars 2120. 
St. Vincent Street, Glasgow. Tel: Central 3933. MacCarthy & Co. (Engineers) Ltd. 
12 Grey Street, Newcastle. Tel: Newcastle 24984. 


Please send me literature on the following Teddington Thermostats. 


Boiler Multi-contact 
Thermostats ae Thermostats Ee 


Excess 
Temperature Stats. 





Immersion Room Thermostats ae Flue Thermostats we 
Thermostats Indicating 
Thermostats 
ADDRESS — 








Dept. F.2- 


i 
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‘DOUBLE 
MUSHET 








HIGH SPEED STEEL 


REAMERS 


Tools of exceptional quality, 
manufactured from renowned 
Osborn “Double Mushet”’ 
High Speed Steel, for high 


production work demanding 





fast accurate cutting. 
Catalogues sent upon request 


| 

} 

; 

Other products include: 
Twist Drilis, Milling Cutters, 
Files and Rasps, Taps and Dies, 
Hacksaw Blades, Form Tools, Tool- 

holder Bits, Tube Expanders. 


Responsible men throughout industry 
look for quality when they buy, and UNITED is 
the name that guarantees quality wirecloth. They 
know that United can offer large stocks or have 0) S B () R N 
meshes woven specially—exact to specification. 





FOR ga Visit STAND No. FS 


QUALITY | 323 * 


INTERNATIONAL 
MACHINE: TOOL. 
EXHIBITION: 1956 


JUNE 22—JULY 6 | 
OLYMPIA -_ LONDON | | 


SAMUEL OSBORN & CO. LIMITED 


CLYDE STEEL WORKS, SHEFFIELD 














(WN 


THE UNITED WIRE WORKS LTD. 


GRAN TON . EDINBURGH 5S 
Telegrams and SCOTIA, EDINBURGH, TELEX Telephone No.: GRANTON 8324$ 


Mle 
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There is scarcely any branch of industry into 
which the problems of manual or mechanical 
handling do not enter. The mechanical handling 
industry has expanded to such proportions that 


it is now recognised as an integral part of the 


economic life of the Nation. 


The Mechanical Handling Engineers’ Association 
represents this ever-growing industry, 
includes amongst its 60 members the leading 


M.H.E.A. 


manufacturers of this type of plant. 


membership is made up of experienced Engineers 


and their service is at your disposal. 





machinery can move it 


MECHANICAL HANDLING ENGINEERS’ 
ASSOCIATION 94-98, PETTY FRANCE, LONDON, 8.W.I. 
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LEVEL LEEFING 
CRANES 


FLOATING 
CRANES 


20 
TON 


ELECTRIC 
FLOATING 
CRANE 
SCREW 
DERRICKING 
TYPE 
Mersey Docks and [| 
Harbour Board 


BREAKDOW \ 
CRANES 


60 
TON 


STEAM 
BREAKDOWN 


CRANE 
WITH 
MATCHTRUCK 


The 
Western Australian 
overnment Railways 


OVERHEAD 
CRANES 





































ELECTRIC 
OVERHEAD 
TRAVELLING 
CRANE 


Mel, iele]. Me) aaia - : AFRICA HOUSE 


KINGSWAY W.C2 
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r MORE PITS CHOOSE 


uJ BAGNALL DIESELS 


The West Midlands Division of the National Coal Board 
has now placed orders for seven Bagnall Diesel 
Locomotives for employment in five pits in their area. 
Five of these orders relate to the 208 h.p. 0-6-0 type, 


of which an abridged specification is shown below. 





Specification of a 208 B.H.P. 
Diesel Mechanical locomotive 
4ft. 8Lin. gauge. 


slams 


Summary of leading particuiars:— 


Whee! arrangement .. su oe +. 0-6-0 

Engine National M4AAs5 208 h.p., 1,400 f.p.m. 

Gearbox. Change Speed: 
Self-Changing Gear Co.’s Type C.A.4 


“lll 


Wheelbase “* : ott. 
Length over Buffer Beams .. ee o- 23, 
Weight in Working Order .. ee 28 tons 
Adhesion Factor ae os oe 3°71-—1 : 
Minimum Radius of Curve .. oe .+ E7stt. 4 





The maximum Tractive Effort of the ‘ocomotiwe ts 
16,900 /bs.. and it can haul on level—exclusive of 
its own weight—1.021 tons 


Cut) 


——GROUp 


a 
COMPANY 








W. G. BAGNALL LTD., CASTLE ENGINE WORKS, STAFFORD 
Telephone : 321 & 322 Stafford. Telegrams: Bagnall——Stafford. 


dm BLII4 
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MANY WORKS ENGINEERS may well be congratulating themselves 
that their Managements are seriously considering changing 
their boiler plants from coal to oil firing. No more stoker 
troubles. No more dirty boiler plants. No more ash handling. 
No hands, in fact. 


But oil firing may bring troubles of its own if you don’t do 
the job properly. This is particularly so if you are using 
** 3000 seconds ” oil, for this needs keeping warm in its storage 
tanks, needs tracer lines, and needs burning at the correct 
temperatures. 


We have prepared an Information Sheet called 

“Oil Fuel Burning Installations” which deals 

with such things as storage tank heating, tracer 

lines, branch line heaters, flame fading and so on. 
L¥ 


Many engineers have already found it valuable 
once the decision to convert has been made. 
Can you afford to be without a free copy ? SPIRAX 


SaRcoO 








SPIRAX-SARCO LTD., CHELTENHAM, Glos. 


Phone: Cheltenham 5175-76 Grams: Spirax, Cheltenham 
LONDON OFFICE: 28 Victoria Street, S.W.1 Abbey 6101-3832 


REQUEST SLIP 


To SPIRAX-SARCO LTD.  WNAME: 
CHELTENHAM Glos. 
ADDRESS: 


Please send information 
Sheet No. 13 “Oil Fuel 
Burning Installations,” 





EN SA56 
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AN ASSOCIATE COMPANY 
OF GEORGE MACLELLAN & 
CO. LTD. ESTABLISHED 1870 
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The last word 
in ropeway design 


An Aerial Ropeway may be the answer 
to your transportation problems. 


Write for illustrated brochure. 


BRITISH ROPEWAY ENGINEERING CO. LTD. 
PLANTATION HOUSE, 

MINCING LANE, LONDON, E.C.3. 

Telephone; MiNeciny Lane 7901 

Telegraphic Address: Borhauling, Fen, London. 


FLEXIBLE DUCTING LIMITED 
Telephone: MARyhill 3729 
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AIR OPERATED 


PRES 


ANYTHING THAT WILL FLOW 


WATER, OlL, MUD, ABRASIVE MATERIALS, ACID, TAR, ETC. 


---» IT WILL PUMP! 


Tee te 78 


EXPULSION: WHEN THE RISING LIQUID COVERS THE SEAL PIPE 
BUILD-UP OF AIR PRESSURE EJECTS THE CONTENTS VIA THE 
DELIVERY PIPE. FILLING: AS THE LIQUID LEVEL FALLS BELOW 
THE SEAL PIPE, THE AIR PRESSURE ESCAPES THROUGH THE 
‘U' BEND, ALLOWING THE INLET VALVE TO OPEN, REFILLING 


THE CHAMBER 


PUMP ACTION 


Steel and corrosion-resisting 
models are held in stock for 
IMMEDIATE DELIVERY 


OVER ONE-THIRD SALES 
ARE REPEAT ORDERS! 


WE ILLUSTRATE THE STANDARD MODEL 


AIR, JNLET 








AMES CROSTA MILLS & CO. LTD. 


HEYWOOD 


* LANCASHIRE 


London Office: Abbey House, Victoria Street, $.W.! 


AND GAITERS FOR RAMS 


C.W., 3336 


sizes. 


borne job. 


SD) 


& 


Write today for the SPIRATUBE booklet which 
illustrates what this versatile ducting will do. Fi 
your problem up to our design engineers. They wil 
be glad to advise you without cost or obligation. The 


address is Flexible Ducting Limited, Maryhill 
Glasgow. 


» MARYHILL, GLASGOW, N.W. 


Telegrams: Flexiduct,Glasgow, N.W. 


1956 ENGINEERING 


Here is industry’s most versatile 
ducting — SPIRATUBE. For 
mine ventilation or machine shop 
abrasives—for hydraulic rams or 
chemical fumes—factories, gar- 
ages, tunnels, aircraft. There 
are special types of SPIRA- 
TUBE for almost every ducting 
need, in many coverings and 


SPIRATUBE is fitted quickly 
and simply. You can do it your- 
self—there are no heavy hangers 

. no special elbows . . . 20 
structural alterations. SPIRA- 
TUBE is available in diameters 
from 3 inches to 30 inches ready 
to serve you in any air or alr- 
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STEEL SHEETS Se Ress a 
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COMPONENT 
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OXFORD 
RADIATOR 
GRILLE 


AND ARE 
MADE IN 
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SMITH &€ M-LEAN - LTD 
179 WEST GEORGE ST-GLASGOW - C:? 
‘PHONE CENfral O442-'GRAMS “CIVILITY" GLASGOW 





WRITE FOR A COPY OF THE 
2nd (REVISED) EDITION OF 
— OUR BROCHURE AND FULL 
TECHNICAL INFORMATION. 





FOR REALLY RUGGED WORK N. C. ASHTON LTD. 
ST. ANDREW’S ROAD, 


YOU NEED | % HUDDERSFIELD, ENGLAND. 


TEL: HUDDERSFIELD 6263/4. 





NO ‘PICK-UP’ 
| SC WRINKLING ’ 


‘OR GALLING’ 





SINTERED 

METAL 

FRICTION /| 7) @ 
Wows 


+--+ second to none for:— 
* Operative smoothness Se 
* Frictional stability 
* Long working life 














Details and information from :— 


SMALL & PARKES LTD 


HENDHAM VALE WORKS, MANCHESTER 9 
COLlyhurst 25/1 PHOTOGRAPH BY COURTESY OF :— 
MESSRS MORRIS MOTORS LTD. (RADIATORS BRANCH) OXFORD 





B45/6 


Cw 3342 
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| for economy, accuracy, reliability 














An EFFICIENCY of 79°81% has recently been 
So shown on a FRASER WATER | 

« TUBE BOILER supplied to the 
Briti dmiralty. 








Model “85 
8: centre lathe 





USE OF ANY PREDETERMINED FUEL 
LOWER MAINTENANCE COST 

LESS FLOOR SPACE NEEDED 

GREAT FLEXIBILITY OF OUTPUT 


FRASER 
4 WATER-TUBE 


SOLEERS | Model ‘70° junior 


7 centre lathe 


ie THERMAL EFFICIENCY 








BREAKERS 


CRUSHING ROLLS 


wesarerscrt | | WOODHOUSE & MITCHELL | vwevuemm swe | ft | 








R BROADBENT & SOK, LTD 
Stalybridge 3 mie 


Tel. No. Stalybridge 2201/2 
Tel. Address ‘Broadbent Stalybridge 











DROPFOR GIN 


we 
¥ 


wr 
ae 


ARMSTRONG STEVENS 


AND SON LIMITED 
WILLENHALL STAFFORDSHIRE 
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ROUNDS- HEXAGONS 

SQUARES FLATS<SECTIONS 

THE 

STEEL C°? Lr” 
HALESOWEN 68 VICTORIA S:, 
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Electronics 


By J. THompson, M.A., D.Sc. 


Written by a member of the Royal Naval Scientific Service and edited by the 
technical staff of Wireless World, this manual comprises Volume 3 of the 
Services’ Textbook of Radio. It is concerned with valves of all types, cathode- 
ray and television-camera tubes, transistors, photo-cells, and other electronic 
devices which have made possible radio as we know it today. Certain physical 
phenomena of importance in radio are also discussed, Fully indexed; numerous 


diagrams. 12s. 6d. (post 10}d.) 


from Government Bookshops IH} iM (e) or through any bookseller 


MEKELITE | 


GEARED rs =e exe => JOINT 





INDUSTRIAL 
LIGHTING 
UNITS 






Phone: MiTcham 3072 


MEK-ELEK Engineering Ltd., 17 Western Road, Mitcham, Surrey 


Cables: Mekelek, London 





GEORGE RUSSELL & CO. LTD., MOTHERWELL 
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might have been specially 
planned for the present-day 
economy re 


SAVES ON COAL 


BURNS INFERIOR FUEL 


SAVES TIME & LABOUR 


GIVES MORE STEAM 


PROC TO 


MECHANICAL TOKER 
AND FAN-FORCED DRAUGHT 
cuagrene” 





Evenly distributes fuel, keeps 
air spaces clinker-free by Seif- 
Cleaning Fire Bars, ensuring 
complete combustion. Write 
for details now. 


JAMES PROCTOR, LIMITED 
HAMMERTON ST. IRONWORKS, BURNLEY 


te PROCTOR’S COAL ELEVATORS COMPLETE THE IDEAL INSTALLATION 
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ay EXPERIMENTAL 
ta | WORK 


-_-- 


5 PROTOTYPES 


Ps SPECIAL 
MACHINES 


Designed and 
made ta order 


MACHINING FOR 
THE TRADE 


Established 1855 





m (o.. 1td.. 


382-8 EUSTON RD. 
Win LONDON, N.W.1. 














EDWARD H. THEW L™: 
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The new, revised edition of 
our booklet ‘‘ The 
Choice of a Boiler’’ gives 

a concise summary of various 
types of shell boiler, and will 

be sent to responsible engineers, 
etc., writing on firms’ letter headings. 


The Joseph Adamson Dryback single tubular pass 
boiler consists of a cylindrical shell of lengths up to 17ft., 
in which the furnace flues are placed as low as possible and 
two nests of tubes 24in. or 3in. o.d. are disposed above the 
flues. The front and back end plates are flanged to meet the 
shell and the flues. The furnace sections have the usual 
Adamson Flanged Seam Joints. An insulated fire brick- 
lined combustion chamber is attached to the back end of the 
boiler and a smoke-box to the front end plate. Longi- 
tudinal bar stays are provided to resist the pressure on 
the flat surface of the end plates in the steam space. 


RF kc 


Mrigg 





Where good quality non-sedimentary water is available 
the Joseph Adamson Dryback Economic Boiler has the 
advantage of occupying only about half the floor space of 
a Lancashire Boiler for equal evaporation. In addition, no 


brickwork settings are required. 








JOSEPH ADAMSON & CO. LTD. 
in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
Horsehay Co. Ltd., Wellington, Salop. The Alliance Machine Co., Alliance, Ohio, U.S.A 


THE ADAMSON GROUP 





JAI 








INDUSTRIAL PLATES FOR EVERY PURPOSE ! 


We are not wizards but nearly a century of 
experience in the manufacture of engraved P . 
plates of all kinds for all purposes and in all S. 
languages, ensure craftsmanship of which we o 
are justly proud. 

Our products—in plastics, engraved ivorine, 
enamelled bronze, cast aluminium, brass, etc., 
are supplied to all the leading industrial and 
shipbuilding companies in the country and we 
are on the Admiralty List. 


DAWSON & DOWNIE LTD 
CLYDEBANK 


Pumps for all Purposes 
Ashore or Afloat 


Designs will be sub- 
mitted on request for 
reproduction in large 
or small quantities. 
Let us know your re- 
quirements which will 
receive instant 
attention. 


Steam 
or 
@ Electric Drive 
Ss aS — 


a 7s 2 “> rg Team Valley Trading . 
~ a state, Gateshead-on-Tyne, I! 
te er: ee 

rams : . = Ps , 
The Empire’s Largest General Engravers TELEGRAMS: 
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but nothing compares 
with 





the best hack saw blade 


‘Eclipse’? hack saw blades, tool bits and other engineers tools are made by: 
James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 





UH2 





| ccenemeeee a 








B. LEVY & CO. 


(Patterns) Ltd. 

Specializing in 

Pattern Equipment of all kinds 
including the largest 

Wooden Patterns and 

intricate metal patterns 

for Shell Moulding 


Send your « nquiries to our works at: 


1-5 OSRERT STREET 
Vauxhall Bridge Road 
London, S.W.1, 


Phone : Vi ia 1073 or 7486 

















SOCKET SCREWS... 


10,000,000 IN STOCK 


ALL SIZES 
| e ORDER NOW e 


GEORGE H. ALEXANDER MACHINERY LTD. 
“SOCKET SCREW DIVISION,” 
GUNS LANE, WEST BROMWICH, STAFFS 


Telephone : West Bromwich 1931 (5 lines) 











Telegrams : ** Viking, West Bromwich” 
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This penetrating oil fluid quickly 
breaks down rust formation and 
frees with ease nuts, bolts, screws 
and all metal held fast by rust. 
In tins from 40z to 1 gal. 


FREE IT WITH 


BRYSOL 


RUST SOLVENT 





Trade terms and further particulars 
from the sole manufacturers: 


BRYCE WEIR LIMITED 


I BRYLEX PAINT WORKS, WATFORD, HERTS 








GLOBE & GATE | 
VALVES 


WITH 
STEEL, IRON 
OR BRONZE 
BODIES, GUN- 
METAL OR 
NICKEL ALLOY 

FITTED. 























SMALLER 
SIZES WITH 
GUNMETAL 

BODY. 


FOR ALL 
DUTIES AND 
PRESS RES 

‘Ww | 
SCREWED OR | WE SPECIALISE IN | 
EQUIPMENT FOR 


STEAM, GAS, AIR, OIL or WATER SERVICES| 








British Steam 


Speciatties Lr. 
BEDFORD ST., LEICESTER 
Stocks at LEICESTER, LONDON, LIVER- 


POOL, WHISTON, GLASGOW, BRISTOL, 
MANCHESTER & NEWCASTLE-ON-TYNE 


| NN 





ll 








ee 
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LOCOMOTIVES 


Designers and Builders 
of Steam, Diesel 

and Diesel-electric 
Locomotives 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 


LONDON OFFICE : 
120/122 Victoria Street, 8.W.i 


TELEPHONE : 
Victoria 6780 








Twi (i ISC 
CLUTCHES A Vine ORIVES 


AND 
MARINE GEARS 





BRITISH TWIN DISC 
AND CLARIFIERS LTD. 
AMBERLEY HOUSE, 


NORFOLK STREET, 
LONDON, W.C.2. 
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OPERATION 
ANTI- CORROSION 





With Silvertown rubber and 
ebonite linings and coverings 


In the all-out fight against 
corrosion, make sure you're on 

the winning side—protect equipment 
with Silvertown rubber or ebonite 
linings. Grades are available to 
resist a wide range of corrosives and 
wherever Silvertown lined tanks, 
pipes, pumps, etc. are installed 
storage and handling costs have been 
cut and efficiency improved. On all 
lining problems—call in Silvertown 
for advice and recommendations. 





A tank rubber-lined by 
| Silvertown for Boots Pure 
Drug Company Limited 
— for use in the 
manufacture of antibiotics. 


Silvertown 
ANTI-CORROSIVE LININGS 
AND COVERINGS 














SILVERTOWN RUBBER COMPANY LIMITED 
HERGA HOUSE, VINCENT SQUARE, LONDON S.W.1 


53 HAYMARKET 


LONDON .- S.W.1 
Works - Trafford Park 


| 
Manchester - 17 | 


D123 
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INDUSTRIAL in the manufacture of 
COUNTING 9 
INSTRUMENTS ENGINEERS STU DS 
MEASURING STUDDING 
MACHINES CONDENSER FERRULES 
AND 
e 





REPETITION TURNED PARTS 


Instrument Division, 


B.& F. CARTER &CO. LTD., BOLTON 13, ENGLAND 


Telephone : BOLTON 4344 (3 lines) Telegrams : Braiders, Bolton 

















GEO. GALLOWAY & CO. LTD. 


43 MIDDLESEX STREET, GLASGOW, S.! 
Telephone: SOUth 1077-8-9 





+ “TORPEDO,” Glasgow, $1 
Telegrams: “TO 











EN 


DE 


o| | 


e 7 ££ s«£ ft 
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EXTRUDED BARS |HoLLAND/S.L.M, 


66 ELT A 55 
b bie ROTARY AIR & GAS COMPRESSORS 
BRONZE, YELLOW METAL, BRASS, RED | & VACUUM PUMPS 


METAL, NAVAL BRASS, COPPER, &c. 


THE DELTA METAL CO.,LTD. 


DELTA WORKS - EAST GREENWICH - LONDON, S.E.10 
And at BIRMINGHAM 














Sizes and Capacities to meet all requirements 
and conditions of service 3 to 8000 cu. ft./min. 


For continuous day and night duty. 


















































OVERHEAD - TRAVELLERS - ELECTRIC GOLIATH], 
| 

r | 
’ MARSHALL | 
w </| 
-| «#« FLEMING . |. 
if THE 

~| |B. A. HOLLAND ENGINEERING 
0 m B. a 
v| DELLBURN WORKS : MOTHERWELL | > CO. LTD., 
° SCOTLAND o| | 15, DARTMOUTH STREET, LONDON, S.W.I. 
|| Telephone: Motherwell 50 Telegrams: “Deliburn” Motherwell Telephone: WHI 2823 Telegrams: Picturable, London. 
LOCO STEAM - ELECTRIC GOLIATH - TRAVELLERS Sonsgend a onamunnd eed 

HEAVY DUTY 








LATHES 


OF ALL TYPES 


From 16’ to 100” Height of Centres 





404” centres Roll Lathe 


With electrically-driven con- 
tinuous-type feeds, coning 
motion, broad angular slide- 
ways and 150 h.p., v.s. main 
driving motor. 








Also 
BORING MILLS. 
PLANERS. 

GEAR HOBBERS. 


WHEEL LATHES. 

AXLE PLANT. 

ROLL GRINDERS. 

HORIZONTAL 
BORERS. 

ETC., ETC. 


CRAVEN BROTHERS (MANCHESTER) LTD 
VAUXHALL WORKS - REDDISH - STOCKPORT- ENG. 














~————o 
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=~ =e-=- 
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HYDRAULIC 
MACHINERY 


THE LEEDS ENGINEERING 
&@ HYDRAULIC CO. LTD 
RODLEY ‘LEEDS 








Perforated Metals 


FOR ALL INDUSTRIAL PURPOSES. 





TRITON = 
ABRASIVE 


. 
PATENT BITUMENS 


PUMPS = «< 


BARCLAY KELLETT & CO.,-LTD 
BRADFORD, YORKS 








p ntcaeentires Accuracy & 





Punctuality Guaranteed No 
The Luton Engineering Pattern Co, 
PRINCESS ST., LUTON 
Phone: 961 








NEWrGne 


NEWBURY - ENGLAND 
MARINE 2@ INDUSTRIAL 
DIESEL ENGINFS UPTO 8OOH P 









q said the 


Yes, Kolok washers are the answer to loose 

nuts and bolts. Fit them once and your 

troubles are over. Available in all sizes. 
POSITIVE LOCK WASHER CO. LTD. 
45 RENFREW STREET, GLASGOW, C.2. 





‘{ staud 
any slackness 


KOLOK faite 


RS Qv 
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HELIOCENTRIC GEARS IN ACTION No.4 





On a strip de-coiler unit 


This Robertson de-coiler unit is installed on the strip 
inspection line at the Shepcote Lane Warehouse of Firth 
Vickers Stainless Steels Ltd. Coils of stainless steel strip up 
to five tons in weight, 42in. wide and .08 in. thick, are dealt 
with. The unit is required to give a very slow drive to the 
unwinding coil and Messrs. Robertson's find that “‘ a Helio- 
centric Gear provides a very neat and compact reducer for 
the job.” 


Heliccentric Speed Reducers are of interest to d2signers of all 
types of industrial equipment. Range of manufacture 20:1! to 
512,000:1, 1/6 h.p. to 30 h.p. Descriptive booklet on request. 


HELIOCENTRIC 






A 
SABEN 


PRODUCT 









Pioneer Oil Seals have been specified by some o 
the largest and leading organisations in the 
country because they have wich rood every seat 
ing test with lubricants, cher cals pe s 
well as being completely effective against it 
water or any foreign matter. 


SEALS 
Write for your free copies of the 


LDING CO. LTD. 
O-Ring Handbook and the Pioneer PIONEER OILSEALING & MOU 1D 
Catalogue. Engineers and A DIVISION OF J. H. FENNER & . 


Designers find both publications Factory & Head Office: I 
aon indispensable Cottontree Works, Colne, Lancs. | Wycoller 41 1) 






NS 


DOUglas 9292 
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| DRAUGHTSMAN required for Engi 





—— 


LANNING ENGINEERS | 


EXPERIENCED — methods on medium LC. | 


required for p! iucti 

engine © are 

Riereetive Pension Scheme and Comprehensive 
Waly Fly | PERSONNEL _ OFFICER 
Apply a rt ; 
PEITERS LIMITED, CAC Oma | 


sTALNEs, MIDDX 


AN required for Engineering De- | 
DRAUGHT yderd Tar Distillery. Applicants | 
Lobe be of at least O.N.C. Standard with General 
oa ring experience, preferably including plant 
om seg Varied and interesting work, | 


and piping > | 
rer Be Baye work. Pension scheme. Salary | 
~ to £750 per year. Interviews may be arranged 
= Saturday mornings if desired.—Apply to ¢ HIEF 


MINEER, LANCASHIRE TAR DISTILLERS, | 
= EERPOOL ROAD, CADISHEAD, NR. 
aa L 496 


MANCHESTER Tel.: Irlam 2001. 





BRAITHWAITE & CO_ 
ENGINEERS LIMITED 





BRIDGE & CONSTRUCTIONAL 
ENGINEERS 





theoretical aspects 
Experience of 


2 


TORS, 


sales development. 


é ) possess Higher National 
| Certificate in Mechanical Engineering. 


drawing board. Pension plan in operation. 
brief details of qualifications and experience to 
NORTHERN ALUMINIUM CO., LTD., BUSH 
| HOUSE, ALDWYCH, LONDON, W.C.2. 





| of Manufacturi concern. A 
| Educated to HN S Seon 





OATBRIDGE. 


G 658 


DRAUGHTSMEN to design in aluminium for | PRODUCTION ENGINEER. A yplications are 
invited from men aged 35-45 for the position of 
i Location | Production Engineer with a Glasgow Firm of 
. Good working conditions and pleasant | Structural Engineers. The vacancy offered is a 
surroundings. Attractive starting salaries offered | senior one and carries excellent prospects. 
| up to £800 p.a. with prospects of promotion from | cations should be made stating age, degrees, quali- 
Send | fications and past experience. Salary according to 

qualifications and experience but not less than 

£1200 per annum.——-Write 1454, WM. PORTEOUS 


G562 AND CO., GLASGOW. 


Supplied to the Metropolitan W ater 
Board, London, the largest covered Pressed 
Steel Tank in the world, measuring 256 ft. 
by 160 ft. by 12 ft. deep, contains over 
3,000,000 gallons. It is divided into two 
compartments, each with a baffle wall and 
inlet chambers, and is supported on a 
concrete raft. The interior view shows the 
central division and a baffle wall during 


construction. 










London Office 

DORLAND HOUSE 

REGENT STREET 
LONDON SW1 


Telephone WHltehall 3993 


.C, ferred. Experience in 
CONTROL SYSTEM. | General Engineering, Plant Layout, Buildings, 
| Factory Services, etc. Some electrical experience 
ponents and fuel injection equipment. | ENGINEERS are required for a newly formed | WOuld be an advantage. 

conditions, generous salary. | department dealing with various 
of aero engine control proble 
servo mechanism analysis and 


ving full details 
performance investigation is desi bi 


? RTIN BLACK & CO. 
ND to TECHNICAL PERSONNEL | (WIRE ROPES) LTD, SPEEDWELL WORKS, 
b ARMSTRONG SIDDELEY MO I 


Appli- 
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| QUALIFIED ENGINEER, 35/45, required to 
| manage London purchasing office (two technical 
j assistants plus clerical staff). Essential quali- 
| fications, wide general knowledge mechanical 
electrical plant, comprehensive commercial experi- 


Good man capable of | ence 7 r to bs 
working with adaiuna of ensarvain ben a | ence and personality to meet Principals and Suppliers 
good conditions of em yma, Canteen facili 
gas turbine engine | pension Scheme etc. Replies 
rable.—Applications | ®#lary required to MA 


| at high level. Applicant must be able to deal with 
| large volume of enquiries from overseas territories, 
j including handling exclusive agencies and co- 
| ordination important contracts. Some travelli 

| required. Salary £1700 plus bonus.—Write BO? 
| MA/93, c/o 95, BISHOPSGATE, E.C.2 L 755 


ENGINEER of outstanding ability required having 
| practical experience in general engineering ; preferably 
with degree or Membership of Institution. Excellent 
prospects with Group manufacturing bricks, cement 
and other building materials. Salary in accordance 
with experience and qualifications. Age preferably 
35-45.—Reply giving full details in chronological 
order, to PRODUCTION DIRECTOR, EAST- 
WOODS, LTD., 158, CITY ROAD, E.C.1. L757 


STRUCTURAL ENGINEER required by London 
firm of Consultants to take charge of their steel 
design office. Candidates must have a compreben- 
sive knowledge of all t of structural steelwork 
| both designing and de’ ng and should erably 
have had some works experience. a gee se 
should be Corporate Members of one of senior 
| professional Institutions or hold similar Degrees. 
} post is a permanent one and there is a Staff 
| Pension Scheme.—Please re ly in confidence to 
BOX NO. 389, GLOVER ADVERTISING, 
| LTD., 351, OXFORD STREET, W.1. G 648 


| QUALIFIED ENGINEER required by Rubber 
Manufacturer who is extending his range of manu- 
| facturing interests. The successful applicant will 
| lead a development team investigating the techniques 
| involved in the manufacture of new products. 

Minimum qualifications are B.Sc. (Hons.) degree 
and/or Associate Membership of the Institution of 
Mechanical Engineers. It would be preferable if 
| applicants had some knowledge of the Rubber or 
| Plastics Industry. 

This is a Senior Company appointment and will 
| carry a salary commensurate with ability and 
achievements. An excellent opportunity for a 
young practical engineer of energetic and inventive 
disposition.-BOX L 491, Offices of ENGINEERING 


IMPERIAL CHEMICAL INDUSTRIES 
LIMITED, 
| ALKALI DIVISION, 
WINNINGTON, NORTHWICH, 
CHESHIRE. 


MECHANICAL ENGINEERING 
ESTIMATOR. 


A vacancy exists for a Mechanical Engi- 
neering Estimator—age 25 to 40. Candi- 
dates must have served a recognised engi- 
neering apprenticeship and hold a National 
Certificate (preferably Higher) in Mechanical 
} Engineering. Some previous experience of 
| estimating is essential and drawing office 
| experience is desirable. The duties will 
consist of estimating costs of construction 
of chemical engineering projects, some of 
| which are of novel design, and checking 
| subsequent expenditure during erection. 
| The appointment is to the permanent 
| Staff, five-day week, with good salary, 
first class working conditions and recrea- 
tional facilities. Contributory Pension 
Fund and Profit-Sharing Schemes. Limited 
assistance with removal expenses for 
married man.— Write for official application 
form to STAFF MANAGER, quoting 
reference GES/EST. 647 


SENIOR JIG AND TOOL DRAUGHTSMEN 
required for Tool Design gn 

(a) Small 1.C. Engine components. 

(+) Fuel Injection and Hydraulic Control Mech- 

anisms on a production basis. 

ae ag or should have experience in these or 
similar fields. 

Pleasant working conditions. Generous salary 
commensurate with qualifications demanded. Attrac- 
tive pension scheme. Comprehensive welfare facili- 


ties. 
Apply to CHIEF PERSONNEL OFFICER, 
BRYCE BERGER WORKS, STAINES, — 





| INSTRUMENTATION 


COURTAULDS LIMITED requires a 
| TECHNICAL ASSISTANT in the Central 
| Instrument Department in Coventry. Work includes 
the carrying out of technical calculations, correlation 
and assessment of data, etc., and assisting in the 
pre tion of instrument control schemes for a 
| wide variety of processes. Experience in the 
instrument field is not an essential requirement 
| for this position. 
Men: Minimum qualification National Certificate 
in —_ but Higher National very 
desirable. 


Women: This vacancy would be of interest to a 
young lady who has Advanced G.C.E. as @ 
minimum qualification with an interest in 
mathematics and physics. 

Candidates should write giving full particulars to 
the PERSONNEL DEPARTMENT, COUR- 
|\TAULDS LIMITED, 16 8T. MARTINS-LE- 
|GRAND, LONDON E.C.1, quoting reference 
| number B.34. L, 467 
i 
| JOHN BOOTH & SONS (BOLTON), LTD., invite 
| applications for the position of 
MANAGER for their Branch Works in Bolton. 
| Candidates should have had experience in the 
| manufacture of Steel Doors and Steel Rolling 
| Shutters, and should write stating age and experi- 
| ence to THE DIRECTORS, JOHN BOOTH & SONS 
|(BOLTON), LTD. HULTON STEELWORKS, 
BOLTON. L 498 
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Leading manufacturers of container closures in the 
Midlands have a numbes of vacancies for ambitious | 
DESIGN DRAUGHTSMEN preferably with 
some experience in this or a similar sphere. Interest- | 
ing work with excellent salary and every 0; nity 
for promotion to senior position in a rapidly growin 
organisation. Write in confidence with details of | 
ex ence, positions held, required, to | 
P.A. METAL CLOSURES LIMITED, BROMFORD | 
LANE, WEST BROMWICH. G 627 | 


THE G.EA STANMORE LABORATORIES 
require 

ENGINEERS WITH H.N.C. OR DEGREE, | 
with some knowledge of aircraft electrical work and | 
preferably some experience of airborne equipment 
for planning the installation of radar equipment in 
aircraft. Applicants without the necessary academic 
yualifications but with considerable experience of 
this type of work will receive serious consideration. 
Please apply, in writing, to the STAFF MANAGER, 
GE. STANMORE LABORATORIES, THE 
GROVE, STANMORE, MIDDX , quoting ref. E/JT. 


4 485 


DESIGNER, 8.SC. ENG., for Scientific Instru-| 
ment and Laboratory apparatus works at Mitcham, 
Surrey. Age 25-30. Range wide in interest and 
variety.—Write details experience and salary re- 
quired to TECHNICAL DIRECTOR, GRIFFIN «& 
GEORGE, LTD., EALING ROAD, ALPERTON, 
WEMBLEY, MIDDX L 525 








DRAUGHTSMEN (SENIOR AND JUNIOR) 
required for work in connection with the following 
branches of Coke Oven and Gasworks plants. 
(a) Mechanical and By-Product Plant. | 
(6) Pipework | 
(c) Steelwurk for Buildings and Conveyors. 


Applicants should be competent men able to work 
with the minimum of supervision. Technica) 
qualifications to O.N.C. or beyond. Good remunera- 
tion and prospects for capable men. Pension 
scheme Five-day week; Canteen Facilities. 
State age and experience to the PERSONNE! 
OFFICER (D.0), WOODALL-DUCKHAM CON 
STRUCTION COMPANY LTD., WOODALI- 
DUCKHAM HOUSE, 63-77, BROMPTON ROAD 
LONDON, 8.W.3. G 5h 





«x —— 








(INTERNATIONAL CORPORATION ) 


Design and Construction Engineers of world-wide 
repute in the petroleum and chemical industries 
invites applications from junior and senior graduate | 
chemical and/or mechanical engineers | 

as | 


PROCESS PIPING ENGINEERS. 


The work consists of the preparation of piping | 
flow diagrams both for process and utility systems 
Engineers in these positions will work intimately 
with the process design of refinery and chemical 
plants and handle problems of instrumentation, 
pumping, gas compression, heat exchange and other 
unit operations. A formal training programme is 
arranged for new employees. 
The Corporation offers comprehensive employee | 
benefits which include 
CONTRIBUTORY PENSION SCHEME 
NON-CONTRIBUTORY LIFE INSURANCE 
GENEROUS SICK BENEFIT SCHEME 
FULL INSURANCE COVER FOR DUTY | 
JOURNEYS 
HOUSE PURCHASE ASSISTANCE SCHEME 
GENEROUS OVERTIME PAYMENTS 
LUNCHEON VOUCHERS 
ET¢ 
THOSE WHO KNOW OUR NAME KNOW WE 
PAY WELI 
Write me 


ww to i 
PERSONNEL MANAGER, } 
Dept. 66/H, | 
KELLOG INTERNATIONAL CORPORATION, 
7-8, Chandos Street, 
London, W.1 | 


Hi lay arrangements will be honoured Inter- | 
i arranged to suit applicants by prior 
appointment by telephoning MUSeum 4010. 





FERODO LIMITED CHAPEL-EN-LE-FRITH | 

Via Stockport, have vacancies for the following 

|. GENERAL ENGINEERING DRAUGHTS- | 
MEN, age 25 to 40, having experience in machine | 


design and works layouts A knowledge of 
Works Buildings design desirable but not essential 
Technical education at least to O.N& Ref 
24441 


~ 


NG AND TOOL DRAUGHTSMEN, age 25 | 
to 40. A knowledge of General Engineering and | 
Machine Design advantageous, but not essential 
Technical education at least to O.N.( Ret 
2444/2 

Suitable applicants are offered excellent working 
mditions and canteen facilities. There 
ributory superannuation scheme 

You are invited to submit full details of experience, 
age. qualifications and salary required to the 
PERSONNEL MANAGER, quoting the appropriate 
L712 


is a con 


reference number 
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SALES MANAGER required by a well-established | 
Company with an international reputation in the 


DEVELOPMENT ENGINEERS 


design and manufacture of mining plant, water | AND 
turbines and special engineering projects. Applicants 
must have a sound training in heavy cotnawiag | PHYSICISTS 


coupled with first class administrative experience 
and be capable of negotiating contracts at the 
highest lev | The position offers excellent prospects 
together with appropriate salary and superannuation. 

Applications, with full details of age, education, 
qualtheations, experience which will be dealt with 
in strict confidence should be addressed to BOX 197, 
R. ANDERSON & CO., 14, WILLIAM IV STREET, 
LONDON, W.C.2 L 765 


expanding laboratories of Louis Newmark, Ltd., at 
New Addington, Surrey. The work includes the 
design and development of instruments and equip- 


working experience of small electromagnetic 
instruments is desirable. Good salary based on age 
and experience. Pension Scheme.—Apply in 
writing giving full particulars to: PERSONNEL 
| OFFICER, LOUIS NEWMARK, LTD., PREFECT 
| WORKS, PURLEY WAY, CROYDON, L 750 





are required for work in the new and rapidiy | 


ment for the aircraft and allied industries, and some | 


DRAUGHTSMEN 
required by 

THE BELMOS co LTD. 
Mechanical Engineering Draughteme 
Metal D.O. and Electrical conad an 
| Electrical D.O. neal Draughtomen for 
| These vacancies occur at our Plante. factory 
where we are expanding a.” ee - 
apne -&, at age 25. Good working conditions 
| in modern factory. Superannuation selene 
| facilities. nnn, Se 
| Apply in writing to JM/s, 1 HE B 
COMPANY. LIMITED, BELLSHILL, Leemos 
| Comes USHILL, LAMARK- 
| ‘ 





There are vacancies in the Valve Engineer- 

ing Department for work connected with the 
engineering and development of semi- 
conductor devices. Those with qualifica- 
tions (H.N.C. and above) in electrical 
engineering or physics are wanted for | 
development projects involving transistors 
and rectifiers; an interest in radio would be 
an advantage. Qualified Mechanical Engi- | 
neers (H.N.C. and above) are needed to | 
design and develop jigs and automatic 
machines for device manufacture. 

Applicants are invited to write to the 
HEAD OF THE VALVE ENGINEERING 
DEPARTMENT, BRITISH THOMSON- 
HOUSTON CO., LTD., LADYWOOD 


BRITISH THOMSON-HOUSTON CO., | 
D. 
| 


should apply to the 





WORKS, LUTTERWORTH, NR. 
RUGBY, giving details of their age, 
qualifications and experience L 573 





Experience is desirable in precision engineering, aircraft accessories, pneumatics 
or hydraulics, together with adequate technical training. 


This expanding 
organisation offers excellent opportunities 
for advancement to men with initiative who seek an 


interesting career with a really progressive firm. 


SENIOR DESIGNERS, DEVELOPMENT ENGINEERS & DRAUGHTSMEN 


Technical Manager, 


THE HYMATIC ENGINEERING CO., LTD., 
REDDITCH, WORCESTERSHIRE. 


* 





L 664 

























MODEL No. I. 


Capacity in Mild Steel: 
6in. pipe. Crushes up to 


& MODEL No. Ol. 
40 strokes per minute. 
capacity: fin. plate, I }in. 
Weight, 34 tons. 


a MODEL No. 0. 
60 strokes per minute. 
Steel: !}in. rounds, lin. 
pipe. Weight, 32 cwts. 


se MODEL No. 00. 


40 strokes per minute. 
Steel: Ijin. rounds, lin. 
Weight, 24 tons. 


l 1 * f Dp) ic 
2 /AIRS 


Fully portable, thoroughly 
dependable, rugged and 
weatherproof, Eldair Alligator 
Shears need no foundations or 
housing. They are built for 
hard work wherever they are 
wanted. 

All models are electric, petrol 
or diesel engine driven. Write 
for illustrated details. 





Cutting speed 40 strokes per minute. Blade length, 24in 


jin. plate, Ifin. square, 2in. rounds 
l2in. Weight, 4} tons. 


Blade length, 30}in. Mild Stee! 
rounds, 6in. pipe. Crushes up to 1|S5in. 


Blade length, 12in. Capacity in Mild 
squares, Ijin. pipe. Crushes up to 4in. 


Blade length, 30}in. Capacity in Mild 
squares, }in. plate.Crushes up to !0in 


Seb Selling Gents 
THOS W.WARD LID 


ALBION WORKS - SHEFFIELD 


TELEPHONE: 26311 (22LINES) + TELEGRAMS: ‘FORWARD, SHEFFIFLO 
LONDON OFFICE: BRETTENHAM HOUSE- LANCASTER PLACE - STRAND W.C2 


$M/2- 





rt. 
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DRAWING OFFICE MANAGER. SERCK ESTIMATOR required by PETE ND & CO 
RADIATORS, LIMITED, Manufacturers of heat | LTD., ROMNEY. HOUSE, TURTON STREET. 
| exchangers, radiators, pressure vessels and mech-| WESTMINSTER, 8.W.1. Candidates must have i 
anical equipment used in industries such as Atomic | good all-round experience in Civil Engineering work, 
a | Energy, Aircraft, Oil Engines, Gas Turbines, | more particularly the design of temporary works ; 
Electrical, Marine, Vehicles and Diesel Traction, | such as stagings, cofferdams, etc.—Apply in writing 
| invite applications from Executive of Degree | only giving age and full description of experience 
standard or equivalent with experience in mech- | and stating salary required 


\ L 706 
j; anical design and development plus an intimate * 
} = ledge of modern drawing office procedure : 
| The Company operates pension and other beneficial | » : " ; ‘EK 28K : ' 
| schemes.—Apply giving details of career, adminis- ses eereeas spon se _ — —s _— 4 
| trative experience, salary level, etc., in confidence ARG 1 , T (taaey 1 


|to H. DEVENPORT, SECRETARY, WARWICK | RESEARCH ASSISTANT (MALE) in the 


ha ~ Operational Research Section. Work will be con 
} ) ’ s : : 
ROAD, BIRMINGHAM, 11, L703 | cerned with studies of works organisation, and the : 
successful applicant will assist in the collection of ! 


—s _ field, and with its analysis. Applicants 
| should have an Ordinary National Certificate in 
| DEVELOPMENT ENGINEER (GRADUATE | engineering or applied physics or “A” level G.C.E 
OR H.N.C.). A well-known Firm of Self-Adhesive | in mathematics Starting salary up to £575 p.a. 
Tape Manufacturers, in the North London area, 


B ctur 1 according to age, qualifications and experience | 

| require an Engineer to be concerned with the | Location of work London.—-Written applications 
development and design of production machinery. | only, quoting O.R.6, tofthe PERSON NELJOFFICER 

| Experience of drying methods and problems would | B.1.S.R.A., 11, PARK LANE. LONDON. W 1 

| be an advantage. Salary would depend upon a L 707 

| qualifications and experience.—Write, giving full f 

| particulars to BOX L 704, Offices of ENGINEERING 


ELECTRICAL ENGINEERS with some knowledge 
| of mechanical engineering are invited to apply for 
| DRAUGHTSMAN required for Works Office, |* Senior managerial appointment with a large 

od Oo , with design experience; preferably including special- ee ppr "7 4 tant on. Aggueens shone 
ee Nes | purpose Machinery and Tools. Self-contained Flat aaa ae “helt poy ‘ ids. Meet on! 
in near vicinity can be : . - ;_ | experience e varticular fields; technica 
H. O. SERCK, LT D., cant. Canteca facilities "Pension Seene nt quanicstions mast inciade clther A.MLLE.B. of 
Sunlight Werks, Derby Street, Oxford Road, Manchester, 16 | particulars of experience stating salary required, in | \-M.!-Mech.E. The work is mainly concerned with 
one : Teleeraphic Adaress writing please, to THE RAWLPLUG COMPANY. | 47¢ factory development schemes and includes 
Ardwick 2776 (3 lines). “ SERCKRAD.”’ LIMITED, HALE LANE, MILL HILL. NW? control of Draughtsmen, Project Engineers and 
, ' : mn. 1 302 Site Supervisory Staff. Al) applications, which will! 
‘= be treated strictly confidentially, should give details 
| of age, training, experience, qualifications and salary 
required. The preferred age bracket is 40-45 
| BOX L 728, Offices of ENGINERRING, 








DESIGNERS AND DRAUGHTSMEN. 


BRITISH INSULATED CALLENDER’'S 
CABLES, LTD., have vacancies for Designers and 
Draughtamen with a Division responsible for design 
and development of mechanical and electrical 
—— for power cables of all voltages, and for 
overhead current systems for electric traction. Men 
with varied experience in light engineering, prefer 
ably qualified to H.N.C. standard, are invited to 
make application for these posts which are well paid 
and progressive and include bonus and super 
annuation schemes after twelve months’ service 
Apply quoting reference P/36/56 to the STAFF 
OFFICER, B.LC.C., LTD., PRESCOT, LANCS 


THE BRITISH SOCIETY FOR RESEARCH IN 
AGRICULTURAL ENGINEERING has vacancy 


for 

SCIENTIFIC OFFICER for laboratory work on 
physical and engineering problems associated with 
use of new techniques in crop conservation. Ist or 
2nd class Hons. degree essential. Salary scale 
£514-£933; starting pay according to age and 
experience. F.8.8.U 

Application forms from SECRETARY, N.LA.E 
WREST PARK, SILSOE, BEDS L 721 


COST ACCOUNTANT-OFFICE MANAGER 
and two Clerks required for expanding engineering 
concern in Staines area. Good prospects and con 
ditions. Pension Scheme.—Write full details, age, 
| experience, qualifications (if any) and salary required 
| to: “COST ACCOUNTANT,” c/o SMALLFIELD 
RAWLINS & CO., CHARTERED ACCOUNTANTS 
CANDLEWICK HOUSE, 116-126, CANNON 
STREET, E.C.4. L, 722 


A small Engineering Company in London requires 
WORKS MANAGER with experience in manu 
facture of Machine Tools, Jigs, Fixtures, et 
Position is a progressive one, Age 35-40 years 
Replies to give full information of past experience 
and positions held.—Reply BOX L713, Offices of 
ENGINEERING. 


BRITISH PETROLEUM COMPANY, LIMITED, 
has vacancy for a 
MECHANICAL ENGINEER (AUTO- 
MOTIVE). Applicants should have an Engineering 
Degree or equivalent and preferably some experience | 
in the Automobile and/or Petroleum Industry ' 
A knowledge of spark ignition engine fuel and 
lubricating oil problems would be an advantage 
Age limit 28 years. Successful candidates will be 
required to maintain technical contact with motor 
manufacturers and consumers in the U.K. and 
abroad. Salary according to age, qualifications and 
experience. Non-contributory Pension Scheme 
Luncheon Club.-—Write, giving full particulars, 
quoting H.3689, to BOX 8919, c/o 191, GRESHAM 
HOUSE, E.C.2. L714 





DESIGN DRAUGHTSMAN (for design of 
equipment and instruments for a very comprehensive 
range of experiments in the research laboratories of 
| British Insulated Callender’s Cables Limited, 
38, Wood Lane, W.12. Candidates should be of 
| Higher National Certificate or equivalent standard 
and should have had workshop training. Previous 
experience in this class of work would be desirable 
| but it is not essential and good general mechanical 
experience would be acceptable. Candidates should 
be in the age range 25-30. The position would 
lead to permanency and is pensionable after a 
qualifying probationary period.—Write giving 
details of age, qualifications and experience to 
| STAFF OFFICER, B.LC.C., LTD., 21, BLOOMS- 
| BURY STREET, LONDON, W.C.1, reference 
L/28/56. 1, 748 





RESEARCH OFFICERS required for recently 





Spr 
ore 


| formed Heating and Ventilating Research Council 
tti t Is at their Leatherhead, Surrey, Laboratories. Excellent 
cu ng oo | opportunities for advancement. Applicants should 
heat transfer. Superannuation. Five-day week, 
first-rate facilities, Starting salary £600-£000 p.a., ; 
iving full details to the ACTING SECRETARY, 
a ee =— ‘me DUNCAN FERGUSON, ESQ., RIDGEFORD 
PHESFIELY) HOUSE, 9, CLARGES STREET, LONDON, W.1. 


be of graduate standard and have some knowledge of ’ 
I ty; according to qualifications and experience..—Write, 
L 731 
VISIT OUR STAND No. 305, GRAND HALL GALLERY, AT THE MACHINE TOOL EXHIBITION 22nd June — 6th July ’ Classified Advertisements continued on Page 126 
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A NEW SIGN FOR SERVICE 


Organisations, engineers, architects who have need of heat 
transfer equipment are invited to contact HEAT TRANSFER 
LIMITED. This company specialises in work of this nature both 
in a consultative and manufacturing capacity. 

A wide field of specialised experience and modern manufacturing 
facilities permit work of leading importance to be undertaken. 


HEAT EXCHANGERS FOR ELECTRONIC COOLING 
TUBULAR HEAT EXCHANGERS 


INTERCOOLERS AND AFTERCOOLERS 
FOR COMPRESSORS 


HEAT PUMP EQUIPMENT 


CROP DRYING HEAT EXCHANGERS AND/OR 
COMBUSTION CHAMBERS 


Specialists i Heat Transfer Equdpment 
for all branches of Industry 


HEAT TRANSFER LIMITED 


30, CHURCH STREET, CROYDON, SURREY 


"PHONE: CROYDON 7273 (3 LINES) "GRAMS: HEATRAN, CROYDON 
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\equivalent professional qualification in either 
| Metallurgy, Physics or Mechanical Lo 
Nati 





LLOYD'S REGISTER OF sHIPpiyg 

ELECTRICAL ENGINGC ee 
IN 

Applicants should be 26- gk snd NEYORS 

qualifications such as a Degree in Ble hold 

neering, A.M.I.E.E. or HN <¢ st ctrteal Engi. 

not essential. Salary accordin ve, SRperience 


fications. —Write SECRETARY. >). sey quali 
STREET, LONDON, E.C.3, { exc 


1%) 


DESIGNER-DRAUGHTSMAN 
project design work. Must be able « d 
calculations. Knowledge commercial "om 
vehicle or railway carriage and wagon mentee 
advantage, but not essential Permaneat oo - 
with excellent prospects.—Apply in writi _— 
full details, which will be contidential wow &™ 
METALSTIK, LTD ; 
EVINGTON VALLEY ROAD 
LEICESTER : 


required — fy 


f 
of 


Coventry Engineering Firm require ;— 


YOUNG ENGINEER 


for Sales Engineering Department. 

Essential qualifications are: Good Drawing (Office 
experience with ability to deal direct with customer: 
on telephone on technical matters concerning orders 
and enquiries, Experience of the application of 
Tungsten Carbide to Machine Tools would be an 
advantage. Salary according to experience and 
ability.—Applications with full particulars to 
BOX L 733, Offices of ENGINEERING. 


DUNLOP RESEARCH CENTRE offer Appoint. 
ments to 

ENGINEERS OR PHYSICISTS, for work on 
the development, design and manufacturing methods 
of tyres. These include new types, and tyres having 
improved mechanical properties. The appointments, 
calling for initiative and originality, will be made ai 
different levels up to degree in Physics or Engineer- 
ing. Draughtsmen are also needed in connection 
with this work.—Please write, giving age, experience 
and salary required, to PERSONNEL MANAGER. 
(J.M.92), DUNLOP RUBBER CO., LTD., FORT 
DUNLOP, BIRMINGHAM, 24. L? 


00 


DRAUGHTSMAN required by Consulting Engi- 
neers for layout and mechanical design work in 
connection with nuclear and other power station 
projects. Salary not less than £750 per annum. 


apply to KENNEDY & DONKIN, 12, CAXTON 
7 ani LONDON, 8.W.1, quoting reference 
AWP. 


L755 


IMPERIAL CHEMICAL INDUSTRIES, LIMITED, 
METALS DIVISION. 


METALLURGISTS, 
PHYSICISTS 


and 
MECHANICAL ENGINEERS. 


Applications are invited for several interesting 
positions in the RESEARCH DEPARTMEN! 
at Birmingham. The successful applicants would 
be requi to assist investigations in a wide variety 
of research projects concerned with non-ferrou 
metals and alloys. Candidates should posses 
either a degree, Higher National Certificate, or an 


and must have fulfilled their 
obligations. 

These positions offer a generous starting salary, 
dependent upon age, qualifications and experience, 
and there is adequate scope for progressive remunera- 
tion. The Company operates both Pension and 
Profit Sharing Schemes and married men will 
receive a reasonable refund of removal (including 
travel) expenses. : 

Applications should be addressed to the STAF? 
MANAGER, IMPERIAL CHEMICAL INDUS- 
TRIES, LIMITED, KYNOCH WORKS, WITTOS 
BIRMINGHAM, 6, quoting RES/20/EG. L7# 


Service 





Zz BELT 
DRIVES 


The choice of the Machine Tool 
Industry 


R. HUNT & CO. LTD. 


ATLAS WORKS - EARLS COLNE - ESSEX The photograph shows one of our 


drives mounted Model 
Telephone: Earis Colne 202 $S8 heavy aie phen 
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sITU.TIONS WANTED. sahil 
j th evidence of recognisec e 
A CIVIL E> CINEER, with evidence of recognised | WORK WANTED. CAPACITY AVAILABLE. 
LVit eminence -_ , | 
Vite ae t, preferably centred London; | STEE ALUM CONTRACT DRAWING OFFICE REQUIRES i 
slariet jiaslitications, research record, | AND ORFCUTS. 10 te 2400 ania) ees | ADDITIONAL WORK, all types of Mech. & 
ighest sof his pulished ‘work and | ‘antivir Gash Payment DYAS a. Powe | SMuct. Daigo and Devil ba. Tec Nic, | LT 
++ wi d home and abroad as Con- ; vor oe a oe 'WLE, | 1, Sayville Place, Newcastle-on-Tyne, 1, Ae 
i 4 home and abroad a8 Con-| {1° LOUBOUN ROAD, NW. MAL 2711, gurz™ | SAY Place, Neweastle-on-Tyne, 1. L672 | | DESIGN CAPACITY 
sultan m and construction, contract | G 663 | 
eves for Harbour and River Works, | i 
-—* pening and fixed Bridges, — | A tag ype =: STEEL. Purchased | AGENCIE AVAILABLE 
pene works, Sewerage, Oil Facilities; | Sheets, Strips, and Tubes. Please quot : " 
* Ler works, OoNeetion daring Wers| aah” oak’ Gouahadion tne uULDREny S. We have teams available to undertake 
4 nsible testimonials, and personal | COMPANY, 228, St. John Street. London, E.C.1, | ENGINEERING AGENTS wide experience and design, detailing and development in 
all 0 prominent men London and | Tel.: CLErkenwell 8356-7-8, G 455 | ¢xeellent connections, are prepared to follow u 
fo on 6, EASON’S ADVERTISING quotation in the South W area.— BOX G 55 the following fields: 
own SERV IN L 679 Ofices of ENGINEERING . 
notor SER 
Da Mechanical Engineering 
atic ‘ 
it Aeronautical Engineering 
Special Machines and Projects ‘a 
Servo Mechanisms and 
Automation 
Mechanical Handling 
Plant Layout i 
Production Tooling Etc. 
" The conception, design and 
smers development of “ BLUEBIRD ” was a 
ders special project undertaken by 
m of 
a NORRIS BROTHERS LTD. 
abd 
53, VICTORIA STREET, 8.W.1 
— TEL. ABBey 5444 — 
62, CHURCH ROAD 
yoint BURGESS HILL, SUSSEX. 
K oa TEL. BURGESS HILL 3656 
aving G 661 
nents, | 
de at 
ineer- 
-ction a 
rence 
GER 
ORI PREMISES FOR SALE. 
L 70 
| FREEHOLD WORKS PREMISES, one mile 
; from Manchester Centre, in Beswick. Approx. 
Engi 60,000 square feet, mostly single storey, North lights 
~~ in Apply BOX L 666, Offices of ENGINEERING 
tion 
am. — RP EN te ae ae 
CTON 
Prence 
L 758 } 
FOR SALE. 
ITED SALT BATH FOR DISPOSAL. 
Gas fired. Bath size 8 ft. by 3 ft. by 3 ft. Fully 
automatic control. Two rinse tanks 8 ft. by 3 ft. 
by 3 ft., with Coil and Thermostat. Cost £2500. 
QUICK SALE FOR REASONABLE OFFER. 
| Telephone: COLindale 6541. Ref. SEF. L719 
esting 
MENT OFFERED. 
woul parmpagnr agit 
ariety | STEEL STORAGE BUILDINGS, HANGARS, 
errou: | GO-DOWNS, ROPICAL SHEDS, FAC- 
OBS» | TORIES, ETC.—Write BELLMAN HANGARS, 
or an | LTD., HOBART HOUSE, 8.W.1. G 648 
either 
periDg 
~~ PEARSON | 
ar | ELECTRO HYDRAULIC GUILLOTINES. 
rience | All sizes of machine from § in. to 1 in. mild steel 
—- | cutting capacity. i 
a | Rotary blade-beam action with fast independent | 
; ine return system | 
_ T. B. PEARSON & SONS, LTD., WINCOMBLEE 
TAF | ROAD, WALKER, NEWCASTLE-UPON-TYNE, 6. | 
NDUS- | Tel. No. Wallsend 64081.) G 651 
rTON 
L7#0 | 
m MACHINERY FOR SALE. 
UNBRAKO SCREWS COST LESS THAN TROUBLE 
MASSEY SCWT. PNEUMATIC POWER 
HAMMER. Overhanging type with slides 
Longest stroke 21in. Number of automatic blows 
per minute 140. Anvil set at an angle to accom- 
modate long bars. Arranged direct motor drive 
Complete with anvil. Centre to back 18in. Size of 
bar worked 6 in. square. Weight about 6} tons 
UNBRAKO SOCKET SCREW CO... LTD COVENTRY ENGLAND F. J. EDWARDS, Lrp., 359, EUSTON ROAD, 
LONDON, N.W.1. EUSton 4681. 
L 701 
Classified Advertisements continued on Page 128 
* A} BUTLER 8in. High Production, motor length of stroke 8in., table diameter 18in., Sft. 9in., gap 3ft. 9in., table traverse long. 
' ste type drive, with automatic and hand long., max. diameter admitted 30in., long./cross or cross 3ft. 6in., table dia. 5ft., h.p. of 
cross and rotary table movements, max traverse of table 13}in. 1Stin., 4 ram main motor 20. 3 es. 
machir 10torised length of stroke 8in., table dia. 20in., speeds, 23-71 strokes/min., h.p. of motor 4. There is a second machine of this size 
dia. admitted 24in., ram face to frame available, but with separate motor for 
for 40 Is | 12in., table traverse long. and cross BUTLER 12in. High Production with tilting power traverse in place of the electric feed 
upply. 1S$in., 4 ram speeds, 31-90 strokes/min.., body, motor drive, with automatic and unit 
h.p. of motor 5 hand long., cross and rotary table move- - 
BUTLE i i : “0: ments, max. length of stroke 12in., table BUTLER 30in. High Production Slotter, 
Ww bod oo 7 Produstion, with wting diameter 30in., max. diameter admitted with separate motor drive to ram, table 
e@ sha e pleased h gg rive, with automatic and = 49in jong./cross traverse of table 24in. feeds and power traverse, ram balanced by 
and long., cross and rotary table move- 24in., 4 ram speeds, 21-61 strokes/min., | counterweight, multi-tee slotted ram face, 
to quot ments, max. length of stroke 8in., table}, 5, “Of motor 74 length of stroke max./min. 30in./12in., No. 
. nst your dia. 20in., dia. admitted 24in., ram face " of speeds 6, speed cycle from 7 to 24 p. 
requir< to frame 12in., body tilts back or forward puTL_ER 28in. High Production, with elec- min., ram face to frame 3ft. 9in., ram to 
quire s. Send - deg., 4 ram speeds, 39-115 strokes/min., “tric feed unit and power traverse, enabling _ table max. distance Sft. 3in., table traverse, 
-P. of motor 4. control of the machine to be made from _long. (across from centre) 3ft. 6in., table 
us deta ORMEROD 8in. High Production, motor the operator's push-button station, ram _ traverse, trans. (in and out) 3ft. 6in., table 
drive, with automatic and hand long., balanced by counterweight max./min. dia. 5ft., h.p. of main motor 20, h.p. of 
al cross and rotary table movements, max. stroke of ram 28/10in., dia. admitted feed motor 5. 
SCAG MACHINE T TD., J Street, London, S.E.1I 
: °9 uxon ee 9 5 etme BUTLER 8in. 
hone: RELiance 3373. Telegrams: Sotoolsag London S.E.11 _—— 
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COMPANY MEETING 


the; elec. -(\) RiyODES GEARED BENDING ROLLER. | 


‘ for 400-440/3/50 | c , ive. Capacity 49} in. | ATT Arata Aa : 
NEW WOODHOUSE & MITCHELL 95/ finch roll (ype ae ein. ‘Weight about| SUBSTANTIAL PROGRESS IN ALL ASPECTS OF BY GROUPS 
é. ” Heavy Duty 8} in. Centre Lathe; 12 spindle) 2° J | OPERATIONS “ 
_ . { speeds, Jee Pom ; aes ee 4 /NEW BESCO ALL STEEL an Lever a 
i SHANK 4 IN. Centres by - : | T ACTION SECTI “ -. 
“ Centres All-geared Head 5.8. Lathe on aoe eee Model PEC. Portable. Crops: | FULL PART IN MEETING WORLD’S EXPANDING }) EMAND 
; cutting), gap bed, two es; : ; | bars up to 34 in. by 3 in., rounds n. dia., | we . a a 
Y. 400/3/56 supply Be it Ws, be 4 im. By § ins tors | MR. B. R. JACKSON ON THE TASK AHEAD. 
‘ . LANG 15) « b aepriots Bt —— ee } 34 in by 3 in. by fin. sineie amass 
‘ 5.5. & 8.C. Lathe; straig ,2 > 25 Bp. | RSAL oe ; 
} D.C. motor, 480 volts. ey Satee AND FOLDING The forty-seventh annual general meeting six miles north of the Kakring field, ite 
i" SWIFT 9 IN. Centres by 70 in. Between Centres MACHINE, T F. Capacity 40 in. by 11 of The British Petroleum Company, Ltd., wells have been completed in this new feld 
’ 2 in. hollow spindle ; 8 spindle speeds, 23-308 r. p.m. ; i Max. lift of beam 6 in. will be held on June 7 at Britannic House, and are now yielding a production more tha: 
' single pulley drive. ACK ' OPEN ENDED OVERCRANK —— blowing 5 gh ses “tins ee to offset the decline from the 
; . Movorised 380/3/50. ; | + 
i TH OS W. WARD LTD., CUA eran Bangg, H - 16] ~ o-~- .. Nor megpsad of the Chairman, ease oe, then reviewed the pro- 
ALBION WORKS - $.Tes ee | 14 s.w.g. Gap depth 3 in. Weight about 12} in addressing aes a sid: tie saokaa ———- errttor ame fa the 
, n+ 98S Se rd ° ‘Grams: “Forw | a " “ - | 
‘ LONDON: BRETTENHAM HOUSE, STRAND, | BLISS NO. 105} GEARED CIRCLE CUTTING | Chairman, | must begin by paving high Group had interests. 
acter t W.C.2. MACHINE. Motorised 40/3/50. Capacity | of my predecessor, Lord Strathalmond. His REFINING. 
} | "Phone: Temple Bar 1515 (12 lines). 16 “5 cneeh ee 10 in. n. Galata tu callie ch 41th Marth task Gadel 0 20 pon tal rotinery, throughput im 1955 was 
. ‘ ° - ¥ Y ory . + A » 
re Remember — Ward's might have it! taYLOR & CHALLEN DOUBLE SIDED | period of thirty-three years as a Director. |  im'1954. ‘This increase was mains” 
' G 60 | No. 1373. he B.P. Group's remarkable expansion over | as mainly due to 
160 DOUBLE CRANK GEARED PRESS, No. 1373. that period, at insteneed by the growth of 1955 being the first complete operating year 
Motorised 400/3/50. Pressure at bottom of stroke y of Aden refinery, and the first P 
its sales from 3,000,000 tons in 1923 to | > , operating year 
200 tons. Stroke 8 in. Between side frames 48,000,000 tons Sot pone Sections to the of Kvinane 5 refinery in Western Australia 
684 in. tstar bility, foresight and leadershi commissioned in February, 1955; also to ow 
Photographs of the above are available. | outstanding ability, P share of processing at Abadan during it 
|PENSOTT! Sft. Motor Dri | MACHINE TOOLS, NEW AND USED, | a ee | frst complete Year's operation caant it 
| High Speed Of Every Description. . | - ing 1955 substantial progress w a . = am — — . + teed aan, x 
r' ' e 5 | 
VERTICAL BORING MILLS F. J. EDWARDS LTD., | Gpetations: Our total sales increased by | -—-«« UF, Kent, Llandatey, and Grangemouth 
‘ 359-361, EUSTON ROAD, | 15 per cent., crude oil production by 25 per ye gen he eee, tone 
with ta turning cul NDON, N.W.1. | cent., and refining throughput by 23 per | ree ; g tl 
i oy a agency tone 
| oO d 
4 to 145 r.p.m. Motor 28 hp. Approx. LANSDOWNE HOUSE di, WATER STREET, | citenied. The ‘Conpeay thus played a full economically routed products which had, 
weight 10 tons. 1961-2 machines in | | ~" BIRMINGHAM, 3 | part in meeting the free world’s expanding pret, Fah four years, to be drawn from 
5 excellent condition. } Telephone: Central 7606-7. 552 demand for a — Reg by the supply of yeast = assist in 
11 per cent. in 1955, continuing t t- } At Kent, where lubricati 2 
- WARDS LTD | war trend which has resulted in a doubling ent, where lubricating oil production 
°. 4. &© ps: | of world consumption of ofl products in the - 84,000 tons was more than double the 1954 
359, Euston Road, London, N.W.). Fo ___ | last ten’ years. ryt crude distillation capacity, now 
EUSton 468! G 610 The roots of this strong demand lie not Pecan — gin nee to over 
| only in the growth of industrial activity and | Fatt of aviatl ow Lrwry for the manu- 
| improving standards of living; they also, in diesel foals is to sagt so Pype Fh, ved 
PATENTS. the Eastern Hemisphere, lie in the more catalytic ref gt , ed 
\ n . > reformer to increase production of 
: | — capacity for —— output - = | high grade motor spirit 
; other major sources of energy, especially } - i 
f, JOSHUA BIGWOOD TYPE R.S.1 10 ROLL | ons oF sans parvant| coal. | There is every indication that this mnie tee oy hme 
. THE PROPRIETOR: combination of factors will maintain the | s “9 
‘ SECTION STRAIGHTENING MACHINES |NO. 352465, for “IMPROVEMENTS IN| post-war rate of expansion in world petro- lec alcohols reached a new high 
Capacity 1} in. by 1} in. by 4 in. angles, and 1 in. | WachiINES FOR CASTING METALS,” desire | leum consumption until nuclear power The Nae ge aie 
round or square sections with suitable formers. | to enter into negotiations with a firm or firms for becomes available to supplement world oa conenens i Waaae 7 ln 
M.D. 00/3/50. With quantity of equipment. | {he sale, Of Us Hiner particalars tay be obtained | Thus’ in'the mest ten ‘years the word | ‘Belgium, Italy, Aden, Kuwali, Australs 
H. BELL (MACHINE TOOLS) LTD. ‘om MARKS & CLERK, 57 «& 58, LINCOLN’S | petroleum industry may well be again and Iran, and continued :— 
° ( * | INN FIELDS, LONDON, W.C.2. L 725 | called upon to double its present output. SEA TRANSPORT 
WALTER STREET, LEEDS, 4. | he rate of expansion can be expected to aN . 
» Tel.: 63-7398. continue as now, to be greater in the The British Tanker Company’s fleet now 
i ms P = —— | Eastern Hemisphere, where this Company consists of 144 ships totalling 2,018,000 
| mainly operates; and the Middle East oil- deadweight tons, and we have also about 
Aa ——s owen in which we a 80 ay tons of tanker shipping on charter. 
| substantial a position, are expect to re are now 41 ships totalling 1,225,500 
BUSINESS PREMISES. contribute an increasingly large proportion deadweight tons under construction or on 
| of the world’s requirements. order for the British Tanker Company. 
? . | The discovery, production, refining, trans- The estimated cost of this building pro- 
} y, pi 
| portation and distribution to the consumer ‘gramme exceeds £80 million. 
FACTORY ACCOMMODATION } of the oil supplies needed to meet such a 
— bop Ry only be achieved 7 DISTRIBUTION AND SALES. 
FOR SALE OR LEASE | rge-scale capital expenditure on the In 1955 ld tom of wetcod 
facilities necessary for each of these opera- _ ae — i : 
available in tions. The oil industry generally, and the poet rare ggg hardin og: gee | 
B.P. Group as one of ite major components, 70 million tons or about 11 per cent. In the 
‘ > BOURNEMOUTH — POOLE will have to provide for the greater part of Eastern Hemisphere, where our main 
LATE TYPE this expenditure from its own resources. If interests le, consumption expanded by 
Managing Agents the industry is to maintain its record of about 15 per cent. (which compares with an 
, a meeting all consumers’ needs, the per- average of nine per cent. during the previous 
CAPSTAN AND REBBECK BROS., formance of the task which lies ahead of it three years), the main contribution being a 
; = will require both adequate economic price- 17 ot ? ‘increase in Western Burope, 
é THE SQUARE, BOURNEMOUTH. levels and the continued ploughing back of incleding the United Kingdom; this remark. 
TURRET LATHES L 734 a high proportion of earnings to finance able aa ssa tee Se @ cameenen of 
' eee generally high industrial activity with the 
THE ACCOUNTS. inability of coal and other sources to 
AVAILABLE FROM STOCK. satisfy the demand for energy needed to 
The Consolidated trading profit and other mainiain such activity. 
income for 1955 before providing for The B.P. Group's sales of crude oil and 
CAPSTAN Depreciation and Overseas Taxation was refined products in 1955 attained the 
f } : FOR HIRE. Se ee or compared with a correspond- record level of 48 million tons, an increase 
GISHOLT NO. 4 RAM TYPE TURRET - ol he a hag com- of more than 6 million tons or 15 per cent. 
« All-geared head, power feeds to cross slide and pared with £30,406,091 for 1954. The “a oat Kineton total demand 
turret, for bar work. Capacity: rounds 2 in, | LATTICE STEEL ERECTION MASTS ht reduction of £8,262,690 is mainly under the 1 anded by nearly 
hexagon 1? in, squares 1} im, max. distance | 80d beavy) 80 ft. to 150 ft. high, for Immediate hire. | heading of Fixéd Assets on which expendi ae ee Ee le oo nen 
spindle to turret 26 in.; 12 spindle speeds 28- | —BELLMAN’S, 21, Hobart House, Grosvenor Place, ture in 1955 was considerably lower than in the tnaneane was over 20 per cent., a plain 
730 r.p.m 8.W.1. G72 1954. The reduced capital expenditure indication of its rapidly expanding con- 
marks the virtual completion of the recent tribution to the energy needs of this 
heavy programme of refinery expansion and try. 4 
TURRETS. tanker construction, but as indicated by the (Oe ‘have continued to strengthen and 
My a figures totalling £97,200,000 mentioned in expand our direct marketing outlets; the 
j GISHOLT IL. Motor drive, power feeds a a expenditure is certain capital expenditure involved is well justified 
turret and cross slide, arranged for chuck work. 7 eh Company is to keep pace by the increased assurance which it gives us 
Spindle bore 3% in., swing over cross slide 144 in.; | with the frequently changing improvements of continuity of offtake. 
i 12 spindle speeds 20-486 r.p.m. : and expansion of the oil industry. The international coverage of P.B. 
i The 1955 figure of Overseas Taxation of Service and our sales of aviation 
/ MAGDEBURG RSR.520. Motor drive, all-geared £62,601,602 compares with £42,879,851 for fasts are steadily expanding. 
‘4 head, power feeds to turret and cross slide, spindle 1954, the increase in the main being due to The B.P. Internationa! (il Bunkering 
* bore '3} in., swing over bed 22] in., max. distance HOLE REMEMBER | our larger offtake of oil from the countries Service, now in its thirty-sixth year of opera- 
spindle nose to turret face 49} in., speed range } pee mg ae ae phe —— tion, is established at more than 160 ports 0B 
9.6-480 Fr. p.m. | i 2. axation relief, world shipping trade routes. 
| WARNER & SWASEY 2A. Motor drive, all- | "The amount available for Reserves and Sales of our lubricants have increased tet 
geared head, power feeds to turret and cross slide | Dividends is £46,189,539 compared with satisfactorily. B.P. eae the f lowing 
" spindle bore 3% in., swing over bed 20 in., max. | £17,043,404 for 1954. In view of antici- been introduced successfully i") - ol ‘ 
distance spindle nose to turret face 51h in: | pated requirements for future capital new areas: Portugal, Spars — 
12 spindle is 17-460 al ex diture, your Direct ve pi Tangier Gibraltar, British and Fre 
oe ee — } £28,500,000 to General Revenue Reserve West Africa, are one el 
WARNER & SWASEY 3A. Motor drive, all- | ve recommended a final dividend on new motor oil, B.P. nerse : 
" geared head, power feeds to juiced eal pany rw | the Ordinary Stock of two shillings per £1 has established itself in a tor ont on 
- spindle bore 49 in., swing over bed 23} in max. | stock unit free of income tax, making a total as a multigrade oil in the | uitec lia. Good 
«4 distance spindle nose to turret face 58} in.; | for the year of three a 1 stock on the Continent and in australis. i. 
12 spindle speeds 12-314 r.p.m. unit free of income tax. total now rogress also continuct (0) ot. 
‘ | nro ag) Ly eres of General Revenue International ee ot gona reduction in 
” LIBBY 2H8. Heavy duty, all-geared head, mot tve is £75,000,000. There is still no sign of *") ” 
obi drive, power feeds to ye a “lide, The total capital expenditure of the the heavy burden of taxation “— aa 
; spindle bore 8} in., swing over bed 27 in., swing | Group during 1955 was approximately fuel is holding ba’ spirit 
Hy over saddle 25 in.: 8 spindl 162 £43,000,000. i in dion of mow 
: 2 ; 8 ay fe speeds 8-162 r.p.m. yuwy ‘ 3 I out most of the arca in which be} 
; Full details on request to: | RODUCTION. market. This position '\' vei in its 
aan | Our total crude oll production in 1955 industry, despite ie eur cities of fuel oil 
ey | was ¥ , tons, over 9,000,000 fort to Vv entities 
t | SOAG MACHINE TOOLS LIMITED, THOS. W. WARD LTD. more than in 1864, the increase belng mainly fequired to meet the risinc demand for 
} . . e | ue to larger production in Iran and Kuwait. energy. Develop- 
, JUXON STREET, LONDON, S8.E.11. In the U c of our Resear): and 
, | aeeemtaeae BERTON MORES: SHEFFIELD | auction tram the die fei decreased to ment Department i Se 
‘4 . ‘Grams: Sotoolsag, Lo ,S.B.11. @2 G 556 about 54,000 tons from 59,000 in 1954, we during year, - ve our 
+ y ee Sat - were encouraged by the new production on ensuring the highest |") a 1 688 
' discovered during the year at nton, products. 
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ELECTRIC OVERHEAD 
TRAVELLING CRANES BY 


BUTTERLEY 





This propeller casting, weighing approxi- 
mately 35 tons, is being lifted by a 
Butterley crane which has a lift of 45 tons, 
with an auxiliary lift of 10 tons. The 
lower illustration shows the crane installed 
in the foundry of the Manganese Bronze 
and Brass Company Ltd., Birkenhead, 


vhere it was tested to 150 per cent. of the 


orking load. 


Since these photographs 
were taken, orders have 
been received for three 





more cranes of similar a ; y4 Lq 
capacity. we FE Ton ai 


THE TTERLEY COMPANY LIMITED - RIPLEY - DERBY * ENGLAND _ Tel.: RIPLEY 411 (9 lines) 


LONDON OFFICE; 9, UPPER BELGRAVE STREET, S.W.1 Tel: SLOANE 8172 
EC 31 
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| | mpproved Specify Weston Oil Seals 
| 4 J and‘O' rings at the blue print stage 
| And for all types of replacements 
"a o 
‘i , 
| 
7 
' : 
: 
Si 
; 
ry 
4 : 
CHARLES WESTON & CO. LTD. 
Irwell Bank Works Douglas Green Pendleton Salford 6. 
, Telephone: Pendleton 2857-8-9; Birmingham: Midland 6952; London: Holborn 0414 
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| A S K 
THIS MAN 


which air grinders he 

















goes for, and he'll say 





LSR 6! 
Heavy-Duty Grinder. 


1K 
' / 
SMtlas Copco - any time! 
Remember the man that’s got to use them when it comes to 
air grinders. He’d choose this Atlas Copco range. They’re 
streamlined, light, simple to operate and quiet! He'd also go 
LSR 21 for the advanced safety features and the vane-type air motors 
High-Speed Grinder. with their higher power output. So next time you’re buying 
air grinders, think of increased production, lower maintenance 
and running costs, and the man who’d work better with an 


LSR Atlas Copco machine. 
High-Speed Grinder. 















ia Give that man an 
costs | Atlas Copco air grinder 


development and manufacture of compressed air equipment. It embraces 
thirty-one Atlas Copco companies and twenty-four agents, manufacturing or 


LSS 81 selling and servicing Atlas Copco equipment in more than fifty countries. 
Capacity WRITE FOR FREE AIR GRINDER LEAFLETS AND DEMONSTRATION : 
Srinder. TO: Atlas Copco (Great Britain) Ltd., Beresford Avenue, Wembley, Middlesex, or 


your local Atlas Copco company or agent. If you have difficulty in finding their name, 
please write to Atlas Copco AB, Stockholm 1, Sweden. 


FPHE AtlasGopcoo GROUP OF COMPANIES 


ifacturers of Stationary and Portable Compressors, Rock-Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 
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Gn Plustrated Teekly Pournal 


Worm Gear unit with the worm 
worm wheel providing a very convenient 


speed shaft for direct coupling to 





motors. 


- Goaned, fot induatiy ... 


Outstanding features of the standard Worm Gear unit include 


Cooling Fins that are cast integral on the underside of 





the case Additional roller-race on the output shaft 
enables the safe carrying of over-hung loads Nickel, Case 
hardened stee! worm thread. Worm wheel rim 
n phosphor bronze and cast in position on ribbed iron centre 


Gear case ruggedly designed to withstand heavy usage 


oe 





